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A^TllACT 


Photon  energiee  and  photon  abundances  have  been  compiled  and  sunmiarized 
for  swne  indviced  activities  wlvich  may  result  fi'om  nuclear  events.  The 
data  are  presented  in  tabular  form,  including  photon  energies  and  abund¬ 
ances  for  tte  gamma  rays,  X  rays,  aiid  beta  particles  emitted  per  disinte¬ 
gration.  A  list  of  multipliers  is  also  presented  for  convertii\g  activities 
of  the  radionuclides  to  infinite -piano  exposure  rates. 
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SUMMARY 


The  r«diatlon  exposure  rate  from  fallout  depends  upon  the  energies 
and  abundances  of  the  photons  emitted  by  the  fission  products  and  the 
Induced  activities.  The  latter  may  result  from  activation  of  device 
materials  or  of  materials  on  the  site  of  the  detonation,  Including  the 
ground,  and  may  sometimes  make  a  laajor  contribution  to  tho  total  expo¬ 
sure  rate.  This  report  presents  a  compilation  of  the  photon  energies 
and  abundances  for  some  induced  activities  vhlch  may  be  present  in  debris 
from  nuclear  weapons.  A  list  of  factors  for  converting  radionuclide 
activities  to  infinite-plane  exposure-rate  contributions  is  also  pre¬ 
sented. 


IirrRODUCTION 


In  order  to  predict  tocpoaure  rntea  for  fallout,  it  is  necessary  to 
know  the  energlea  and  abundances  per  dislntegretloi\  of  the  gamna  photons 
«&ltted  by  the  fission  pj'oducts  and  the  induced  activities.  In  addition, 
the  exposure  per  unit  of  photon  flux,  as  a  function  of  energy,  must  be 
calculated  for  the  situation  of  interest.  This  latter  result  can  be 
expressed  as  the  average  cxposvire  at  a  wt  ll -defined  point  (in  a  standard 
situation)  that  results  fnxn  one  disintegration  of  a  specified  radio¬ 
nuclide.  This  valvje  con  be  regarded  as  a  multiplier  for  converting  the 
activity  of  that  muilide  to  its  contribution  to  the  exposure  rate. 

Volume  I  of  this  series^  presented  gomraa-photon  enei’gles  and  abund¬ 
ances  for  the  fission  products  of  uranium  and  plutonium,  Appendix  1 
of  this  volufflG  presents  similar  data  on  sosx^  radionuclides  which  may 
reasonably  be  expected  to  be  induced  by  neutron  acbivotlon  of  materials 
in  the  vicinity  of  a  nuclear  explosion  or  of  a  reactor  or  of  the  materials 
of  the  device  itself.  Many  of  the  radionuclides  included  in  this  volume 
have  been  reported  to  be  present  in  fallout;  the  presence  of  others  has 
neen  a  matter  only  of  8p<5Gulatl<on.  Appendix  II  presents  a  list  of  multi¬ 
pliers  for  converting  nuclide  activities  to  exposure-rate  'Contributions . 


SOIIRCFS  AW  INTEKraiJEATION  OP  WBJJSHED  DBCAY  DAIM 


The  Nliclear  Data  Sheets  (llfS)  published  by  the  National  Acadany  of 
Qcieaces -National  Research  Coimcil,  including  additions  and  revisions  to 
date,  formed  the  basic  source  for  tMs  compilation.  In  addition,  many 
recently  yxiblished  papers  wldcl'  have  not  yet  been  incorporated  into  NDS 
Were  taken  into  consideration. 

Data  on  the  ganmo  and  X  radiation  accompanying  beta  decay  are  usuallj'^ 
presented  in  the  literature  with  a  view  toward  establisMng  tl»  energy- 
level  atructui'e  of  the  nuclides  involved,  rather  tlian  toward  displaying 
photon  energies  and  abui.'dancca  as  such.  Consequently,  It  is  usually 
necesoary  to  deduce  the  photon  abundances  by  interpretation  of  the  decoy 


data  in  conjunction  with  a  logical  dacay  scheme.  The  ’nfuhoda  follcx^ed 
in  aaaeobling  the  data  reported  here  are  poresented  in  d&tAil»  with  11- 
luatratlve  exai^les,  in  Reference  1. 

Many  of  the  induced  activltlee,  in  contrast  with  the  fission  products, 
decay  by  electron  capture.  This  process  is  xisually  accompanied  by  the 
€  Assion  of  a  K-  or  L-series  X  ray.  Since  the  K-i.  branching  ratios  are 
not  usually  well  known;  it  was  assumed  for  the  purposes  of  this  report 
that  each  electron  capture  results  in  the  emission  of  a  K-series  X  ray. 
This  is  in  accord  with  the  practice  followed  in  Reference  1  of  prefer- 
rit4(  overestlmatlon  of  ganna-decay  energy  to  underefitimatlon,  since  the 
data  are  intended  for  use  in  predicting  radiation  hasards. 

The  X-ray  photon  abundances  have  not  been  corrected  for  fluoresccmt 
y:K'»ld,  since  the  contribution  of  the  X  rays  to  the  exposure  is  small  and 
the  extra  calculation  did  not  seen  warranted.  The  K-series  X-ray  ener¬ 
gies  have  been  taken  from  Nuclear  Spectroscopy  Tables. ^  Fox*  the  L-series 
X  rays,  the  bindlt^  energies  taken  from  Siegbahn,3  have  been  used. 


BRANCHINQ  RATIOS 


In  the  case  of  branching  decays,  €0.1  possible  decay  paths  wei*e  con¬ 
sidered  in  calculating  the  photon  abundances.  The  decay  paths  were 
consldexed  to  extend  only  to  the  next  stable  or  metastable  state.  For 
the  convenience  oi*  the  user,  the  branching  ratios  used  are  summarised 
here; 
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Maas  64 
Maas  74 
Mass  102 

Mass  106 

Mass  108 

Mass  110 

Mass  113 

Mass  ll4 

Mass  120 


Ni  (stable (13  h)  "-^-">  Zn  (stable) 

Ge  (stableX*^^^ — As  (18  d)  — >Se  (stable) 

Ru  (stable X^^--Rh  (206  d) (stable) 
(4^  of  the  decay  «ot  accounted  for) 

Pd  (stable)<^~Ag  (24  m)— ^^—>Cd  (stable) 


Ag  (253 

j  2.0^  yiJfejCd  (stable) 

Ag  (24  s)-'-^"'^ 

Cd  (3  X  10^^  y)^— ^-Cq  (14  y)  In  (stable) 


In  (2.5  s) 
!  lOOlt 

1,.^  In  (50  d) 
Cd  (8table)^^j^ 


In  (72  s)  ^9^  -ysn  (stable) 


Sn  (stable) 


Sb  (5.8  d) 


■Sb  (16  m) 


m.  I  (13  a)  -iiiit 


Mass  12S 


Te  (stable)  <■ 


>Xe  (stable) 


Mass  152 


Hass  158 


Mass  166 


Mass  170 


Mass  176 


Mass  180 


Mass  186 


Mass  190 


Mass  191 


Mass  192 


Sm  (stable  -Eu  (9.3  h) 

Gd  (stable)  Tb  (l50  y)  ■  ->Py  (stable) 


Ho  (1200  y 


Ho  (27  h) 


Er  (stable) 


Er  (stable) Tiro  (l27  d)  (stable) 


W  (stable )<-^^^ - Re  (90  h)— — >0s  (stable) 


Os  (10  in)<  -Ir  (3.2  h) 

I  lOO^t 

Os  (stable)<  Ir  (12  d) 

(4.9  s) 
lOO^t 

(stable) 

Os  (stable)  —  Ir  (74  d)  >Pt  (stable) 

Pt  (stable)<^^^  —  Au  (6.18  d) — — — > 


(15  d) 


sqM. 


>Ir 


Mass  196 


«Hg  (stable) 


CALCUIATION  OF  EXPOSUTiE-RAH)  MUIffI  PLIERS 


Tbe  ganma-photon  abundances  have  been  used  to  calculate  exi>08ure- 
rate  multipllera  for  converting  radionuclide  activities  to  exposure 
rates  three  feet  above  a  uniformly  contaminated,  infinite  plane.  The 
multipliers  are  beised  on  the  build-up  factors  of  Gates  and  Eisenhauer.^ 
The  energy  ccaiversion  was  made  acccrding  to  the  follcwing  expression; 


D  o  (5.97E  -  1.21E^  +  0.201E^  -  0.013E^)  x  10“6  (l) 


where  D  is  the  exposure  rate,  in  roentgens  per  hour,  at  a  point  3  feet 
above  an  infinite  plane  uniformly  contaminated  with  one  ©nitter  per 
square  centimeter  emitting  one  photon  of  energy  E,  in  Mev,  per  second. 

If  nuclide  n  emits  photons  of  energy  Ej^  per  disintegration,  N2  photons 
of  energy  Ep,  etc.,  then  a  total  exposure-rate  multiplier,  for  the 

nuclide  can  oe  defined: 


D 


n 


If  the  activity  per  square  centimeter,  of  the  nuclide  is  known,  the 
contribution  of  the  nuclide  to  the  exposure  rate  is  Dj^A^^  roentgens  per 
houi'. 


The  exposure -rate  multipliers  for  the  induced  activities  are  listed 
in  Appendix  II.  Since  the  multipliers  were  hand -calculated,  the  energy- 
to-exposure-rate  conversion  factors  were  read  from  a  graph  of  equation  1. 
Those  multipliers  marked  with  an  asterisk  i)ertain  to  nuclides  which  do 
not  emit  photons  with  energies  greater  than  0.075  Mev,  Calculations  for 
such  low  energies  ore  very  uncertain. 
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APPFTIDIK  I 


SUMMARY  OF  niOl'ON  KNKRGIES  AND  ABUNDANCES 


Nuclides  are  arranged  by  ascending  atomic  nuxubers,  ordered  by  mass 
nvoaber.  Metastable -state  decays  are  summarized  separately.  The  halx'- 
life  of  each  nuclide  is  stated  below  its  Identification.  The  source  or 
sources  of  the  data  are  quoted  at  the  beginning  of  each  sucsaery.  The 
abbreviation  NDS  is  used  for  tlse  Nuclear  Data  Sheets  compiled  and  pub¬ 
lished  by  the  National  Acaiiemy  of  Sciences -National  Research  Council. 
Other  literature  abbreviations  I'ollow  standard  practice. 


The  data  contained  in  the  columns  is  indicated  by  the  headings,  as 
follows ; 


Ey  -  Gamma  energy  in  Mev. 

Nt  -  Number  cf  transitions  per  disintegration.  Tills  coliaan 
is  totalled,  TMs  column  was  for  the  compiler's  con¬ 
venience  and  was  frequently  emitted. 

Ny  -  Number  of  gamma  photons  emitted  per  disintegration.  Tills 
column  is  totalled. 

Nj^  -  Number  of  gammas  converted  to  X-ray  photons  per  disinte¬ 
gration.  This  column  is  totalled. 

NyEy  -  Product  of  abundance  mid  energy.  Tliis  column  is  tot-alled 
-  End-point  beta-ray  energy  in  Mev. 

Np  -  Corresponding  number  of  beta  particles  per  disintegration 

Following  the  columns  the  X-ray  energy,  F.j^,  is  given.  The  product  of 
this  energy  tiroes  the  total  of  the  Nj^  column  is  given.  The  follcwing 
totals  are  then  listed; 


PH  -  Total  photons  emitted  per  disintegration. 

HPH  -  Total  photons  emitted  per  disintegration  with  energies 
gi'eater  than  0.020  Mev. 

ED  -  Total  photon  energy  per  disintegration  (Mev/D). 

HFD  -  Total  photon  energy  per  disintegration  (Mev/D)  counting 
only  photons  greater  than  0.020  Mev. 
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Source:  J.  G.  V.  Toy lor  and  J.  S.  Merritt, 

4  Be  7 

Can.  J.  Phys.  Uo 

,  926  (1962). 

53.4  days 

\  Vr 

'a 

"a 

Mev 

Mev/D 

Mev 

0,l<77  _  0.115 

-  -  -  0.055 

Decays  by  E 

.  C. 

capture  e~  -  -  - 

1.0  -  -  - 

E„  =  5  X  lo’^  Mev 

K. 

Vk~° 

PH  >=  0.115 

ED  0.055  Mev/D 

HPH  =  0.115 

HED  =  0.055  Mev/b 

Source:  WDS  59-^-l6  and 

59-4-19 

11  Na  22 

2,6  yeai  s 

N„  N’ 

E„ 

7  7 

K  7  7 

P 

3 

Mev 

Mev/D 

Mev 

1.274  _  1.0 

-  -  -  1.274 

0.544 

0.898 

capture  e”  -  -  - 

0.102  -  -  - 

E,  =  0.00087  Mev 

Iv 

®  A  "  ° 

PH  =  1.102 

ED  =  1.274  Mev/D 

HPH  =  1.0 

HED  =  1.274  Mev/D 

Source;  NDS  59-6-lOa  and 

59-6-13 

li  Na  24 

15.0  hours 

“a 

-a 

Mev 

Mev/b> 

Mev 

1.368  1.0 

-  -  -  1.368 

0.391 

1.0 

2.750  1.0 

-  2.750 

Total  2.0 

4.118 

Ej^  =  0.0013  Mev 

Vk  '  ° 

PH  =  2.0 

ED  =  4.118  Mev/D 

HPH  =  2.0 

HED  =  4.118  Mev/D 
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Source:  NDS  59-6-^f  and  59-6-34 


2.91 

I.l4 

1.83 

capture  e 


0.003 

0.03'^ 

0.997 


Total  1.037 

E  =  0.0013  Mev 

tv 

PlI  =  1.089 

HPH  =  1.037 


Source:  NDS  60-3-25  nnd  60-3-2? 


0.003 

0.037 

0.997 


1.037 


_ Mev/D 

-  0.009 

-  -  -  0.042 

-  -  -  1.825 

0.052  -  -  - 

0.052  1.876 

=  0.0001 

K  K 

ED  =  1.876  Mev/D 
HED  =  1.876  Mev/D 


0.00C7 


PH  =  0.0007 
HPH  =  0.0007 


_ Mev/D 

-  -  -  0.001 

ED  =  0.001  Mev/D 
HED  =  0.001  Mev/D 


Source:  NDS  60-1-53  and  60-1-57 


1.16 

2.13 

3.30 

4.10 

capture  e 
Total 


0.166 

0.353 

0.166 

0.006 


0.691 


Mev/D 

0.193 

0.752 

0.548 

0.025 


E^  =  0.0025  Mev 

K 

PH  =  0.706 
HPH  =  0.691 


0.015  -  -  - 

0.015  1.518 

ED  =  1.518  Mev/D 
HED  =  1.518  Mev/D 


0.210 

1.477 


13  A1  26 
7.4x  10^  years 


14  Si  31 
2.6  hours 


0.0007 

0.9993 


17  Cl  34m 
32.4  min. 


O.Ovj 

0.322 

0.351 
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Source:  KPS  60-1-60  and  6O-I-63 


®7 

Mev 


1.60 

2.16 


Total 


0.31 

O.U7 


0.7  B 


Mbv/Id 


0.496 

.1 .015 


1.511 


PH  «  0.78 
HPH  -  0.78 


ED  -  1.511  Mev/D 
USD  ».  1.511  Mev/D 


Source:  D.  W.  Engelkemeir,  K.  F.  Flynn  and  L.  E. 
Qlendenln,  Phy.  Rev,  126,  I818  (1962). 

5  5  h  55 

Mev  _ Mev/P 


1.46  ^  0.11 

capture  «“  -  -  . 

-  0.0032  Mev 


K 

PH 

HPH 


0.11 
-  0.11 


0.11 


0.161 

O.OOOl* 


ED  *  0.161  Mev/D 
HBD  R  0.161  Mev/D 


Mev 


17  Cl  38 

38  min. 


1.11 

0.31 

2.77 

0.16 

4.81 

0.53 

19  K  1 

1.27  : 

N„ 

P 

Mev 

1.321 

0.89 

X  10^  year 


Source:  NDS  60-6-3 


19  K  42 
12.5  hours 


"7 

Mev 

Mev/D 

5 

Mev 

"e 

1.92 

0.0006 

-  -  -  0.0010 

0.09 

0.0008 

1.02 

0.0002 

-  -  -  0.0002 

0.28 

0.0002 

0.49 

0.0002 

-  -  -  -  .  - 

1.11 

0.0006 

2,44 

0.0004 

-  -  -  0.0010 

1.71 

0.0018 

0.90 

0.0002 

-  -  -  0.0002 

2.03 

0.1770 

0.60 

0.0002 

-  -  -  0.0001 

3.55 

0.8200 

0.32 

0.0020 

-  -  -  0.0006 

1.52 

0.1800 

-  -  -  0.2^36 

Total 

0.1838 

0..2767 

PH  «  0.1838 

ED  •>  0.2767  Mev/D 

HPH  «  0.1838 

HKD  B  0,2767  Mev/D 
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Source:  NDS  60-9-16  and  60-2~20 


r 

Mev 


Mev/p 


0.2? 


1.0 


O.e^ 


0.123 


0.2368 


21  Sc  l<lMn 
2.<»  days 


Mev 

Isomeric 

Transition* 


0.00»4l  Mev 

Iv 

PH  «  1.0 
HPH  «=  0.^1 


Vk 

ED  ^ 
HED  ' 


«  0.(XK)5 

0.23^3  Mev/O 
0.2368  McvA) 


*There  is  actually  .some  small  unknown  amount  of  E.  C,  directly  to 

(I..  T.  Dlllman  and  J.  J.  Kraushaar,  Nucl.  Phys.,  U2,  383,  1963)  1 

this  has  been  Ignored.  Thin  schema  Is  for:  „  UUm  100^  „  4H  100^ 

be  -♦  bC  -* 


Ca 

b\»t 

Cft 


Source;  NDS  60-2-16  and  60-2-20 


Mev 


2.69 

0.002 

0.002 

1.50 

O.OiO 

0.010 

2.28 

0.002 

0.002 

l.l4 

0.030 

0.030 

1.16 

1.000 

1.000 

capture  e 

-  -  - 

_  -  _ 

Total 

1.044 

1.044 

Ej^  «  0.0037 

Mev 

PH  =  1.129 
HPH  -  l.OUU 


\  ”/-r 

_ Mev/P 

-  -  -  0.005 

0.015 

-  -  -  0.005 

-  .  .  0.03*4 

-  -  -  1.160 

0.085  -  -  - 


0.085  1.21Q 

N„E„  =  0.0003 

i\  K 

ED  -  1.219  Mev/p 
HEP  f  1.219  Mev/p 


21  Sc  Ul» 
3.9  hours 


Mev _ 

1.H67  O.gi*"' 


»*Gamma  Intensities  agree  reasonably  well  with  L.  T.  Dillmaji  and 
J.  J.  Kraushaar,  Nucl.  Ph.YS.,  42,  3O3,  1963- 


Source:  NPS  60-2-30  and  60-2-34 


“7 

Mev 


0.15  1.0  0.5 


_ Mev/P 

0.5  0.075 


E^  =  0.0041  Mev 
K. 

PH  =1.0 
HPH  =0.5 


N„E^  =  0.0021 
a  K 

ED  =  0.077  Mev/p 
JIED  =  0.0/5  ^tev/P 


91  Sc  46m 
20  sec. 


'p 

Mev 


I.someric 

Transition 
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Source :  NDS  6o-2- 

•30  and 

60-2-33 

21  Sc  46 
84  days 

E 

Nv 

N,,  N  E 

N„ 

7 

7 

K  7  7 

0 

P 

Mev 

Mev/D 

Mev 

1.119 

1.0 

-  1.119 

0.3?7 

1.0 

0.8B? 

1.0 

-  -  -  0.887 

Total 

2.0 

2.006 

(There  ia  probably 

a  crossover  transition  of 

~  2  Mev  of  very 

low 

intensity. 

See  Ark.  Pys.  21,  383,  1962) 

PH  =  2.0 

ED  =  2.006  Mev/D 

HPH  =  2.0 

HEO  =  2.006  Mev/D 

Source :  NDS  60-2- 

-23  and 

60-2-28 

22  Ti  45 
3.1  houn 

IS 

p 

"e 

Mev 

Mev/D 

Mev 

0.3T6 

0.003 

-  -  -  0.001 

0.62 

0.003 

1.02 

0.850 

capture  e 

-  -  - 

0.15  -  -  - 

E  =  O.OOUl  Mev 

N  E  =  0.0006 

PH  =  0.153  ’ 

Iv 

ED  =  0.0016  Mev/D 

HPH  =  0.003 

HED  ■>:  0.001  Mev/D 

Source  NDS  6l-3'-3 

23  V  49 

330  days 

N,,  N^E^ 

N., 

7 

7 

K  7  7 

P 

P 

Mev 

Mev/D 

Mev 

capture  e~ 

_  -  - 

1.0  -  -  - 

Decays  by  E 

.  C. 

•  0.0046  Mev 

PH  »  1.0 

ED  =  0.001*6  Mev/D 

HPH  =  0 

HED  =  0  Mev/D 

13 


Source:  NDS  61-3-3  61-3-11 


£?4  Cr  49 
42  min. 


5 

Mev 

Mev/D 

Mev 

0.063 

0.130 

0.018 

0.0082 

1.39 

0.266 

0.089 

0.^^7 

0.018 

0,0247 

1.46 

0.139 

0.150 

0.139 

0.003 

0.0209 

1.54 

0.527 

capture  e 

-  -  - 

0.068 

-  -  - 

Total 

0.546 

0.10/ 

0.0538 

E^  =  0.^046 

I\ 

Mev 

N  E  « 
ff  k 

.  0.0005 

PH  =  0.653 

ED  =  0.0543  Mev/D 

HPH  =  0.546 

HED  = 

0.0538  Mev/D 

Source:  NDS  61-; 

3-l4  ai'id  6l' 

-3-20 

24  Cr 

28  daj 

7 

7 

K 

/  7 

P 

P 

Mev 

Mev/D 

Mev 

0.645 

0.0005 

. 

0.0003 

Decays  by  E. 

C. 

0.320 

0.0010 

-  -  - 

0.0003 

0.322 

0.0910 

-  -  « 

0.0293 

capture  e" 

-  -  - 

1.0 

.  -  _ 

Total 

0.0925 

l.O 

0.0299 

=  O.OOljo 

Mev 

= 

:  0.0046 

PH  =  1.0925 

ED  =  0.0345  Mev/D 

HPH  =  0.0925 

HED  = 

0.0299  Mev/D 

Source: 


E 


P.  Kramer,  Miss  E.  C.  Bos,  A.  deBeer  and  J.  Blok, 
Physica  28,  569  (I962).  C.  Mnnduche  and  G.  Zannoni, 
Nuovo  Ciiaento  ,  251  (1963). 


25  Mn  54 
291  days 


7 

Mev 


N, 


0.842  _  1.0 

capt\ire  e  -  - 

E^  =  0.0055  Mev 
K 

PH  =  1.902 
HPH  =1.0 


N. 


Mev/P 


0,842 


0.902 


N„E^  =  0.0050 
I\  1\ 

ED  =  0.847  Mev/D 
HED  =  0.842  Mev/D 


5 

Mev 


Decays  by  E.  C. 


Source  I  NDS  Hovre^  L#  M*  L0nger> 

Spejveski  and  D.  E.  Wortman,  Phys.  Rev* 


0.6U5  1.000  —  0.^5 

1.810  0.333  -  -  -  0*603 

2.120  0.175  0-371 

2.520  0.009  -  -  -  0.023 

2.660  o.oaf  -  *  -  0.019 

2.960  0.005  0.015 

3.390  0.002  0.007 


E.  H.  25  Mn  56 

128,  2748  (1962).  2.58  hours 


0.300  0.01 
0,718  0.18 
1.028  0.34 
2.838  0.47 


Total  1.531 

1.883 

Ej^  =  0.0065  Mev 

PH  =  1.531 

HPH  =  1.531 

ED  =  1.883  Mev/1) 

HED  «  1.883  Mev/D 

Source:  NDS  59-2-3  and 

59-2-9 

26  Fe  55 
2.7  years 

Mev 

Nk 

Mev  A) 

^  "p 

Mev 

capture  e  -  -  - 

1.0  -  -  - 

Decays  by  E.  C. 

E„  »  0.0065  Mev 

K 

PH  =  1.0 

HPH  -  0 

ED  =  0.0065  MevA) 

HED  =  0  Mev/D 

Source ;  NDS  60-6020 

26  Fe  59 

l.c 

tsita 

liiw 


Source:  NDS  61-2-13  and 
Physica  28,  569 

S  N 

7  7 

Mev 

61-2-21,  p 
(1962) . 

.  Kramer,  et  al, 

N  E 

7  7 

Mev/D 

*3 

Mev 

27  Co  57 
270  days 

O.OlU  0.120 

0.780 

0.0017 

Decays  by 

E.  C. 

0.122  0.890 

0.010 

0.1086 

0.136  0.088 

0.012 

0.0120 

0.710  _  0.002 

-  *  • 

O.OOlU 

capture  e  -  -  _ 

0.870 

-  -  - 

Total  1.100 

1.672 

0.127^ 

=.  0.0065  Mev 

M  tn  _ 

\^K  *“ 

0.0309 

PH  =  2.772 

ED  =  O.13U6  Mev/D 

HPH  =  1.100 

HED  = 

0.1237  Mev/D 

Source:  NDS  60-5-12  and 

60-5-18 

27  Co  58m 

9.0  hours 

Ny 

¥7 

% 

% 

Mev 

Mev/D 

Mev 

0.025  1.0 

-  _  > 

0.025 

Isomeric  Transition 

PH  =  1.0 

ED  =  C 

i.025  Mev/D 

HPH  =  1.0 

HED  = 

0.025  Mev/D 

Source:  NDS  60-5-12  and 

60-2-17 

27  Co  58 

71  days 

E 

N,, 

N^E^ 

E„ 

N„ 

7  7 

K 

7  7 

0 

P 

Mev 

Mev/D 

Mev 

1.650  0.005 

0.0083 

0.485 

0.148 

0.810  0.016 

-  - 

0.0130 

0.805  _  0.995 

-  -  - 

0.8010 

capture  e”  -  -  - 

0.852 

-  -  - 

Total  1.016 

0.852 

0.8223 

E„  =  0.0065  Mev 

IV 

Vk  = 

:  0.0055 

PH  =  1.868 

ED  =  C 

1.8278  Mev/’D 

HPH  =  1.016 

HED  = 

0.8223  Mev/D 
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V***  •iit.g.BajjaKWKgt  «j.afe:aaLto»,»wa,.yTO^>!5a«5Ma»;.-w^^ 


Source:  NDS  60-5-2U  and  60-^-Z{  2J  Co  60 

5.27  yeara 


Mev 

Mev, A) 

Mev 

1.173 

1.0 

-  -  -  1.173 

0.318 

1.0 

1.33s 

1.0 

-  -  -  1.332 

Total 

2.0 

2.505 

PH  «  1.0 

ED  =  2.505  Mev/D 

HPH  -1.0 

HED  -  2.505  Mev/D 

Source:  G.  Chilosl,  S.  Monaro  and  R.  A.  Ricci,  28  Ni  57 

36.5  hours 


s 

Mev 

"7 

Mev/D 

Mev 

1,360 

0.750 

0.750 

1.020 

0.32 

0.006 

0.130 

0.130 

0.130 

-  -  - 

0.017 

0.47 

0.011 

1.590 

0.012 

0.012 

« 

0.019 

0.63 

0.003 

1.750 

0.075 

0.0rf5 

•  «  * 

0.131 

0.73 

0.043 

1.910 

0.160 

0.160 

-  -  ^ 

0.306 

0.66 

0.310 

capture  e 

-  -  - 

~  - 

0.624 

-  -  - 

Total 

1.127 

1.127 

0.624 

1.493 

E^  =  0.0070  Mev 

Iv 

Vk 

=  0.0044 

PH  =  1.751 

ED  =■ 

1.497  Mev/D 

HFH  =1.127  RED  =  1.493  Mev/D 


Source:  R.  A.  Ricci  et,  al.,  Nviovo  Cimento  17,  523  (i960).  28  Ni  6'i 

R.  Jarabunathan  et  al.,  Fhya.  Rev.  120,  1039  (i960).  2.5  hours 


Mev 

”t 

Mev/D 

*^3 

Mev 

"b 

1.730 

0.006 

0.006 

-  o.oioi* 

0.3'75 

0.004 

1-630 

0.011 

0.011 

-  -  -  0.0179 

0.477 

0.004 

1.490 

0.200 

0.200 

-  -  -  0.4172 

0.618 

0.220 

0.360 

0.060 

0.060 

-  -  -  0,0216 

0.906 

0.019 

1.120 

0.130 

0.130 

-  -  -  o.i4h6 

2.100 

0.690 

Total 

0  407 

0.407 

0.6127 

PH  =  0.407 

ED  =  0.6127  Mev/D 

HPH  =  0.48-7 

HED  =  0.6127  Mev/D 
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Source;  NDS  59-2-13  and  59-2-16 


7 

Mev 


l.S** 


0.006 


capture  e  -  - 
E„  =  0.0076  Mev 

Iv 

PH  =  O.U36 
HPH  =  0.006 


Mev/D 


-  -  -  0.008 

0.43  - 

Nj^j^  =  O.OO33 

ED  B  0.011  Mev/D 
HED  »  0.008  Mev/D 


Mev 


0.573 

0.656 


29  Cu  64 
13  hours 


N, 


P 


0.38 

0.19 


Source:  J.  B.  Cunmlng  and  N.  T.  Porile,  Phy.  Rev.  122,  1267  (I961).  30  Zn  63 

38. 4  min. 


E, 


N, 


N. 


N 


X 


N^E^ 


“3 


N 


P 


Mev 

Mev/D 

Mev 

0.67 

0.074 

0.074 

-  -  -  0.050 

2.33 

0.800 

0.96 

0.051 

0.051 

-  -  -  0.049 

1.66 

0.074 

_  -  - 

-  _  - 

-  -  - 

-  -  -  -  -  » 

1.37 

0.051 

Few  otherweak  7’s 
capture  e  -  -  - 

(<0.010) 

0.059  -  -  - 

3  other* 

!  <0.01 

Total 

E^  «=  0.^X)82 
l\ 

PH  *  O.I8U 
HPH  =  0.125 

I.IPS 

Mev 

0.125 

0.059  0.099 

=  0.0005 

Iv  Iv 

ED  =  0.0995  Mev,/D 

HED  ^  0.099  Mev/D 

Source:  NDS  59-2-23  and  59-2-26 


30  Zn  65 
245  days 


Mev _ 

1.114 

capture  e” 

=  0.0082 

PH  »  1.473 
HPH  -  0.49 


“r  "k  "A  'b  "b 

_ Mev/P  Mev 

0.49  -  0.546  0.326  0.017 

-  0.983  -  -  - 

Mev  N„E^  *  0.008 

J\  Iv 

HD  =  0.554  Mev/D 
HE®  0.546  Mev/D 


Source:  NOS  S9-3-30  end  ‘''9-3-32 


30  Zn  69tt 
lU  hours 


Mev 

O.U3‘3  0.9^3 

-  o.ooa? 

Iv 

PH  =  1.000 
HPH  *  0.9i»3 


Nk 

_ MevA> 

0.0'){  O.UlO 

N,,E  =  0.000‘> 

ED  =  O.UlO*,'  Mev/O 
HED  =  O.UlOO  MPv/O 


Mev 


N 


P 


Isomeric  Transition 


Source : 


NOS  ')9-2-39  and  ‘i9-2-Ul 

T.  T.  Thwnites  ana  W.  W.  Pratt, 


Phys.  Rev.  12U,  l‘>26  (l06l). 


?0  ZiJ  7  Ira 
k  hours 


Mev 

Mev, A) 

Mev 

0.38 

1.0 

-  -  -  0.?8 

l.S 

O.U9 

1.0 

-  -  -  O.U9 

0.61 

1.0 

-  -  -  0.61 

Total 

3.0 

1.U8 

PH  ■=  3*0 

ED  «=  1.U8  Mev/P 

HPH  =  3.0 

HED  =  1.U8  Mev/P 

Source;  T.  T.  Tiwnites 

and  V/  , 

W.  Pratt 

Phys .  Pvsv  \2U 

.  1526 

(lOt'l). 

% 

(Mev) 

(Mev 

1.63  o.iA.n 

-  - 

0.0016 

0.9'^ 

1.12  0.013 

-  - 

0.01’!*' 

1.69 

0.68  0.003 

«  - 

o.oa?o 

•%  r\ 

C  « 

0.92  0.031 

,  - 

0.0285 

2  63 

0.12  O.OCO 

-  - 

O.OOll 

0.39  0.013 

-  _ 

0.0051 

0.51  Q.lUO 

- 

o.oriu 

Total  0.210 

0.32U;3 

PH  0.210 

ED  0.12U3 

Mev/D 

irpii  -  0.210 

HED  ^  O.I2U3 

Mev/D 

N 


P 


I.O 


30  Zn  71 
2 .Us  min 


0.017 
0.030 
0  lUo 
0.{'<?0 
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Source:  A.  W.  Schardt  and  A.  Goodman,  Phys.  Rev.  123,  893  (1961) 


33  As  7Um 
8  sec. 


Source:  NDS  59-^-67  and  59“^-71 


33  As  74 
l8  days 


Mev 

”7®7 

Mev/D 

% 

Mev 

0.5963  0.608 

mm  ^  ^ 

0.363 

0.72 

0.145 

0.6350  0.145 

•  -  - 

0.921 

1.36 

0.177 

-  .  -  -  _  _ 

-  -  - 

-  -  - 

0.91 

0.261 

_  -  -  -  .  _ 

«  -  - 

-  -  - 

1.51 

0.036 

Capture  e”  .  -  - 

0.381 

-  -  - 

Total  0.753 

0.381 

0.4559 

Severed  very  veak  7' 

'  s  ignored . 

Ej,  ®  0.010  Mev 

N  E  : 
K  K 

=  0.0038 

PH  «  1.134 

ED  =  0.459?  Mev/D 

HPH=7.53 

HED  = 

0.4559  Mev/D 

Source:  NDS  60-3-67  and 

60-3-73 

39  Y  88 

105  days 

N 

E^ 

7  7 

K 

7  7 

P 

P 

Mev 

Mev/D 

Mev 

2.760  0.005 

«...«« 

0.0138 

0.57 

0.007 

0.899  0.920 

.  • 

0.8271 

1.835  _  1.000 

-  -  • 

1.8350 

capture  e  -  -  - 

0.993 

-  -  - 

Total  1.925 

0.993 

2.6759 

E„  =  0.01U4  Mev 

Iv 

PH  =  2.918 
HPH  =  1.925 


=  0.0143 

ED  =  2.6902  Mev/D 
HED  =  2.6759  Mev/D 


22 


Source  5 


NDS  61-2-37.  P.  Born,  C.  Bobeldijk,  H.  M.  W.  Booy 
and  J.  Blok,  Physica  27,  1229  (1961) 


45  Rh  102 
206  days 


"r 

Mev 

^7 

N  E 

7  7 

Mev/D 

% 

Mev 

0.417 

0.020 

0.0083 

1.15 

0.186 

0.475 

0.545 

-  -  - 

0,2589 

0.81 

0.039 

0.630 

0.110 

.  ^  • 

0.0693 

1.28 

0.102 

0.695 

0.064 

-  -  - 

0.0445 

0.745 

0.005 

-.  -  - 

0.0037 

0.765 

0.047 

0.0360 

1.050 

0.063 

*  •  « 

0.0662 

1.110 

0.027 

-  - 

0.0300 

1.105 

0.028 

-  ^  - 

0.0309 

1.365 

0.004 

-  -  - 

0.0055 

1.565 

0.002 

^  ^ 

0.0031 

capture  e 

_  — 

0.585 

-  -  - 

Total 

0.915 

0.585 

0.5564 

Ejj  =  0.0196 

PH  =  1.500 
HPH  «  0.915 


Vk  “ 

ED  =  0,5679  Mev/D 
HED  =  0.5564  Mev/D 


m 


Source:  NDS  60-4-i+4  and  60-4-52 


1.20 
0.81 
0.72 
0.46 
0.41 
1.83 
1.23 
0.78 
0.4l 
0.74 
0.21 
1.58 
1.54 
0.70 
0.31 
0.82 
0.75 
1.73 
1.56 
1.05 
0.85 
1.12 
0.612 
0.513 
capture  e' 

Total 


0.09 

0.11 

0.23 

0.22 

0.30 

0.03 

0.09 

0.12 

0.05 

0.13 

0.09 

0.09 

0.15 

o.o8 

0.01 

0.17 

0.05 

0.016 

0.01 

0.31 

o.o8 

0.11 

0.23 

0.86 


Total  3*63 

=  0.0216  Mev 

2\ 

PH  =  4.63 
HPH  =  4.63 


0.108 

0.089 

0.166 

0.101 

0.123 

0.055 

0.111 

0.094 

0.021 

0.096 

0.019 

0.142 

0.231 

0.056 

0.003 

0.139 

0.038 

0.028 

0.016 

0.326 

0.068 

0.123 

0.l4l 

0.441 


1.0  2.735 

=  0.0216 

ED  =  2.757  Mev/D 
HED  =  2.757  Viev/D 


47  Ag  106m 
8.3  days 


Decays  by  E.  C. 


24 


Source:  NDS  3-1-5  and  5-1-10 


Ey  Ny  Nj^  N^Ej, 


Mev 

Mcv/D 

0.724 

1.000 

• 

0.724 

0.618 

1.000 

.  .  « 

0.618 

0.433 

1.000 

«  «  - 

0.433 

0.031 

0.005 

- 

0.003 

0.001 

0.067 

0.0l8(Ag) 

0.005 

capture  e" 

_  _  - 

0.915 (pa) 

-  -  - 

Total 

3.152 

0.933 

1.783 

Ej^(Ag)  -  0.0226  Mev 

Ejj(pa)  »  0.0216  Mev 

PH  =  4.005 

HHl  -  4.005 

Nj^j^  •=  0.0190  Mev/P 

ED  «  1.803  Mev/D 

HED  «  1.803  Mev/D 

U7  Ag  100m 
>5  years 


Mev _ 

Isomeric  Transition 
ajid  E.  C. 
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Source:  NDS  5-1-5  5-1-9 

2. 


Mev 

"k  "r'r 

Mev/D 

Mev 

“p 

0.633 

0.617 

0.U33 

capture  e 

0.019 

O.OOU 

0.006 

-  -  -  0.012 

-  -  -  0.002 

-  -  -  0.003 

0.033 

1.02 

1.65 

0.69 

0.019 

0.9^0 

0.002 

Total 

0.029 

0.033  0.017 

^  *  0.0216 

K 

PH  =  0.062 
HPH  =  0.062 

=  0.000? 

ED  »  0.0177  Mev/D 

HED  =  0.0177  Mev/D 

Ag  108 
min. 


Source:  NDS  60-2-62 


0.030  0.02 

1.304  0.24 

0.764  0.23 

0.706  0.19 

0.446  0.06 


0.937  0.34 

1.56  0.01 

0.745  0.02 

0.677  0.09 

1.504  0.12 

0.687  0.07 

0.619  0.04 

0.885  0.72 

1.474  0.05 

0.815  0.07 

0.656  0.93 

Total  3^ 

E  =  0.0226  Mev 
Pft  =  3-22 
IIPH  =  3-22 


-66  and  -67 


47  Ag  llOra 
253d 


Vr 

Mev/P 


0.530  0.33 
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Source: 


IJT)S  60-2-68  find  60-2-6? 


(Mev) _ 

0.656  0.05 


PH  ^  0.05 
irPH  =  0.05 


(Mev/P)  (Mev) 

0.0328  2.21 

2.87 

KD  «  0.0328  Mev/D 
lOSD  =  0.0328  Mev/D 


0.05 

0.95 


47  Ag  110 
24  sec . 


30 


Source:  NDS  60-5-135  and  6O-5-IU3.  N.  L.  Lark  et  al., 
Nucl,  Phys.  35,  582,  (1962). 


E 

7 

Mev 

Mev/D 

0.846 

0.002 

-  -  -  0.002 

O.O9I1 

0.513 

0.224 

0.048 

capture  e” 

-  -  - 

0.99? 

Total 

0.515 

1.221 

0.050 

E„  «  0.0226 

K 

PH  =  1.736 
HPH  «  1.736 

Mev 

ED  »  O.CrrB  Mev/D 
HED  =  0.078  Mev/D 

Mev 

0.32 


40  Cd  107 
6.5  hours 


0.003 
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Scarce:  NDS  60-2-48  and  60-2-56 

48  Cd  109 

470  days 

E  N 

7  7 

Mev 

Nk  n^e^ 

Mev/D 

Mev 

"b 

capture  e  -  -  - 

1.0  -  -  - 

Decays  by  E.  C. 

E^  »  0.0226  Mev 

PH  =  1.0 

HPH  =  1.0 

Vk  " 

ED  «  0.0226  Mev/D 

HED  =  0.0226  Mev/b 

Source:  wuo  60-2-99 

and  60-2-303 

48  Cd  113in 
l4  years 

E  N 

7  7 

(Mev) 

«K  V7 

(Mev/D) 

(Mev) 

"b 

0.265  0.001 

0.0003 

0.575 

0.999 

PH  =  0.001 

HPH  =  0.001 

ED  =  0.0003  Mev/D 
HED  =  0.0003  Mev/D 

Source:  NDS  60-2-99  ■nd  60-2-105 

49  In  113m 
1.7  hours 

E  N 

7  7 

Mev 

«K  V7 

Mev/D 

Msv 

”b 

0.393  0.661 

0.333  0.2621 

Isomeric  Transit. on 

E„  -  0.0247  Mev 

Iv 

PH  *»  1.0 

HPH  =  1.0 

Nj^j^  =  0.0082 

ED  =  0.270  Mev/D 

HED  =  0.270  Mev/D 

Source;  NDS  60-3-88  and  60-3-98 

49  In  ll4m_ 
2.5  sec 

”7 

Mev 

^7^ 

Mev/D 

Mev 

”b 

0.150  1.0 

-  -  -  0.150 

Isomeric  Transiticai 

PH  =  1.0 

HPH  =  1.0 

ED  =  0.150  Mev/D 

HED  =  0.150  Mev/D 

32 


. 


Source:  NDS  60-3-88  end  60-3-97  ^9  In  ll4m^ 

50  days 


Mev 

”7 

\  "7^ 

MevA) 

Mev 

"9 

0.192 

0.722 

0.556 
capture  e 

0.182 

0.035 

0.035 

0.7  83 (In)  0.0349 

-  -  -  0.0253 

-  -  -  0.0195 

0.035(Cd)  -  -  - 

Isomeric 
and  E.  C. 

Transition 

Total 

0.252 

0.818  0.0797 

Ejj(Cd)  *  0.0236  Mev 

Nj^j^  =  0.0008 

E  (in)  »  0.0247  Mev 

NjJEjj  =  0.0193 

PH  «  1.070 
HPH  =  1.070 

ED  =.  0.0998  Mev/D 

HED  =  0.0998  Mev/t» 

Source:  NDS  60-3-88  and  60-3-96 

49  In  Il4 
72  sec. 

Mev 

^7 

Mev/D 

Mev 

"p 

1.30 

1.21 

capture  e 

0.0015 

0.0025 

-  -  -  0.0020 

-  -  -  0.0030 

0.01  -  -  - 

0.670 

1.9^ 

0.397 

0.002 

0.989 

0.003 

Total 

o.oo4o 

0.01  0.0050 

E^  =  0.0236  Mev 

Iv 

PH  =  0.0140 

HPH  =  0.0140 

ED  =  0.0052  Mev/D 

HED  =  0.0052  Mev/D 

Source :  NDS  60-2- 

■99  and  60-2-106 

50  Sn  llSm 
27  min. 

/ 

Mev 

\  ”7®7 

Mev/D 

Mev 

"9 

0.079 

1.0 

0.079 

Isomeric 

Transition 

PH  =  1.0 

HPH  =  1.0 

ED  =  0.079  Mev/D 

HED  =  0.079  MevA) 

33 


ource;  NDS  60-2-99  60-2-106.  W.  E.  Phillips  and  50  Sn  113 

J.  I.  Hopkins,  Fhys.  Rev.  119>  1315  (i960).  II8  days 


h  *^7 

Mev 

Mev/D 

E 

P 

Mev 

0.255  0.02 

••  ..V  « 

0.0051 

Decays  by  E.  C. 

0.393  _  0.68 

0.32 

0.2672 

capture  e  -  -  - 

1.00 

-  _  _ 

Total  0.70 

1.32 

0.3723 

E„  »  0.0247  Mev 

K 

=  0.0326 

PH  =  2.02 

ED  a 

0.4049  Mev/D 

HPH  »  2.02 

HED  “ 

'  0.4o49  Mev/D 

Source:  MDS  60-4-66  and  60-4-70 

51  Sb  120m 

5.8  days 

N., 

N  E 

E„  N 

7  T 

7 

K 

7  7 

P  P 

Mev 

Mev/D 

Mev 

0.039  0.90 

0.70 

0.20 

0.062 

Decays  by  E.  C 

0.199  1.00 

0.88 

0.12 

0.175 

1.040  1.00 

1.00 

.  -  . 

l.o4o 

1.180  _  1.00 

1.00 

.  -  _ 

1.180 

capture  e"  -  -  - 

-  -  - 

1.00 

-  >  > 

Total  3.90 

3.58 

1.32 

2.497 

Ej^  =  0.0258  Mev 

N  E  =  0.034 

PH  «  4.90 

ED  =  2.491  Mev/D 

HPH  =  4.90 

HED  =  2.491  Mev/D 

Source:  NDS  60-4-66  and 

60-4-70 

51  Sb  120 

16  min. 

Nv 

E„ 

7  7 

K 

7  7 

P 

P 

Mev 

Mev/D 

Mev 

1.18  _  O.QI3 

.  .  * 

0.015 

1.70 

0.436 

capture  e  -  -  - 

0.551 

-  -  _ 

Ej^  =  O.OO'-'S  Mev 

Vk 

=  0.014 

PH  =  0.5f’ 

ED  « 

0.029  Mev/D 

HPH  -  n.  ,4 

HED  = 

0.029  Mev/D 

I 


Source;  NDS  39-^-19 


63  Eu  152in 
9.30  lirs. 


(Mev) 

i.390 

0.010 

0. 

0.963 

0.090 

0. 

0.841 

O.ilO 

0. 

0.563 

0.240 

0. 

0.122 

0.132 

0. 

1.320 

0.010 

0. 

0.S75 

0.005 

0. 

0.344 

0.026 

0. 

Total 

0.623 

0. 

Ej^  =  0.0J*4  Mev 

PH  =  0.623 

IDPII  =  0.623 


Source;  JJDS  5 9- ^-77 


(Mcv/D)  (Mev) _ 


0.014 

0.210 

0.000 

0.087 

0.560 

0.016 

0.093 

1.260 

0.000 

0.135 

1.550 

0.020 

0.016 

1.870 

0.740 

0.013 

0.005 

0.009 

0.372 

Vk  “ 

ED  r  0.372  Mev/D 
HED  =  0.372  Mev/D 


63  Eu  152 
13.00  y 


5 

(Mev) 

N  E 

7  7 

(Mev/D) 

(Mev) 

S 

0.344 

0.252 

0.008 

0.087 

0.220 

0.020 

0.411 

0.020 

0.000 

0.008 

0.360 

0.027 

0.778 

0.120 

0.000 

0.093 

0.710 

0.120 

0.692 

0.002 

0. 

0.001 

1.040 

0.018 

1.100 

0.025 

0. 

0.027 

1.470 

0.075 

1.240 

0.020 

0. 

0.025 

0.122 

0.387 

0.232 

0.047 

0.245 

0.075 

0.005 

0.018 

1.085 

0.120 

0.000 

0.130 

0.964 

0.150 

0.000 

0.144 

0.866 

0.040 

0.000 

0.034 

1.112 

0.130 

0.000 

0.144 

0.443 

0.050 

0.000 

0.022 

1.411 

0.250 

0.000 

0.352 

1.210 

0.020 

0. 

0.024 

Total 

Tm 

0.245 

1.156 

E^  =  0.044  Mev 

IV 

It 

0.011 

PH  =  1.906 

ED  =  1.167  Mev/D 

HPH  = 

1.906 

HED  =  1.167  M?v/D 

36 


Source:  NDS  5-5-27  end  -39 


6k  Gd  153 
2*42  days 


(Mev) 

«T 

"7 

N  E 

7  7 

(Mev/D) 

"0.06^ 

0.160 

0.037 

0.125 

0.0026 

0.1032 

0.560 

0.224 

0.336 

0.0231 

0.0895 

0.004 

0.002 

0.002 

0.0002 

0.0198 

0.004 

0.001 

•  ^  « 

0.0974 

0.380 

0.280 

0.090 

0.0273 

0.0141 

0.003 

-  -  . 

-  _  - 

_  -  _ 

0.0834 

capture 

0.011 
e“  -  -  - 

0.007 

0.004 

1.000 

0.0006 

Total 

1.122 

0.551 

1.555 

0.0538 

E„  =  .0425  Mev 

K. 

PH  =  2.106 
HPH  2.106 


Nj^j^  -  0.0661  Mev/D 

ED  =  .1199  Mev/D 
HED  =  .1199  Mev/D 


Source:  NDS  5-6-108  and  -II6 


(Mev) 


N. 


N., 


0.2181 

0.01 

0.01 

0.0990 

0.l4 

0.04 

0.9630 

0.24 

0.24 

0.7770 

0.l4 

0.l4 

0.9450 

0.4l 

0.4l 

0.1820 

0.17 

0.13 

0.0795 

0.86 

0.12 

capture  e" 

_  -  _ 

_  _  _ 

Total 

1.97 

3  .09 

E^(Dg)  =  0.0470  Mev 

E  (Gd)  =  0.0440  Mev  N^E„  ^ 

PH  =  2.83 

ED  =  0 

HPH  =  2.83 

HED  --  ( 

N  E 

r  7 

(Mev/P) 


-  -  0.0022 
o.io(Dy)  o.ooUo 
_  0.2311 

-  -  -  0.1088 

-  -  7^^.  0.3875 
o.oU^od;  0.0237 
o.74(o<i)  0.0095 

O.86(0d)  _  ,  : 

TTfk  0.766« 


p  p 

(Mev) 

Decays  by  E.C . 


®P 

(Mev) 

o:m‘ 

0.845 


65  Tb  158 

150  years 


N, 


P 


0.01 

0.13 
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Source:  NDS  6-1 

(Mev) 

^-36 

"7 

(Mev/o) 

67  Ho  166m 
1200  years 

'b  "p 

(Mev) 

0.751 

0.144 

0.144 

-  - 

.1081 

0.01  0.15 

0.610 

0.025 

0.025 

- 

.0153 

0.06  0.85 

O.U5I 

0.027 

0.027 

-  _ 

.0122 

1.2U2 

0.010 

0.010 

.0124 

0.711 

0.580 

0.580 

-  - 

.4124 

0.569 

0.071 

0.071 

^  - 

.0404 

O.UlO 

0.130 

0.130 

^  - 

.0533 

0.830 

0.106 

0.106 

,  - 

.0880 

0.U65 

0.017 

0.017 

_ 

.0079 

0.300 

0.037 

0.037 

- 

.0111 

0.950 

0.033 

0.033 

*  « 

.0314 

0 .670 

O.oyi 

0.057 

*  - 

.0382 

0.258 

0.010 

0.010 

.0026 

0.810 

0.600 

0.600 

^  - 

.4860 

0.529 

0.100 

0.100 

.0529 

0.2153 

0.045 

0.045 

.0097 

0.6917 

0.014 

0.014 

^  - 

.0097 

0.365 

0.017 

0.017 

-  « 

.0062 

0.7796 

0.037 

0.037 

^  - 

.0288 

0 .2w 

0.310 

0.292 

0.018 

,0818 

0.1843 

0.980 

0.742 

0.148 

.1368 

0.0806 

1.000 

0.125 

0.209 

.0101 

Total 

4T350 

3.219 

0.375 

1-6553 

(conversion 

data  is  missing 

on  many 

of  these  gammas. 

Some  values  may  be  overestimated.) 


Ej,  =  0.0502  Mev  ED  =  1.672lMev/D 

-  0.0188  Mev/D  1.6721  Mev/l) 

PH  =  3-59^» 

HPH  =  3.59^» 
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Source:  NDS  6-U-36  and  -4U  and  -45 


67  Ho  166 
27  hours 


E 

7 

(Mev) 

“r 

”7^ 

_(Mevy_^ 

S 

(Mev) 

"s 

1.380 

0.0806 

Ttotal 

0.009 

0.480 

0.009 

0.060 

^7^ 

0.102 

0.10$ 

0.0124 

0.0048 

0.02 

0.23 

0.40 

0.0004 

0.0030 

0.0100 

(Many  very  weak  ganma  transitions 
not  accounted  for.) 

1.76 

1.847 

0.4760 

0.5160 

Ej^  =•  0 .0502  Mev 

0.0051  Mev/D 

PH  =  0.171 
HPH  =  0.171 

ED  «  0.0223  Mev/D 

HED»  0.0223  Mev/D 

40 


Source : 


NDS  6-1-56, 


68  Er  169 
9.3  days 


6-1-57  and  6-1-64 


^  ”7  N^E^ 

Mev _ Mev/P 

O.CX)84  -  0.4?  - 


Ej^  0.00231 

PH  «  0.42 
HPH  «=  0 


Vm  * 

ED  =  0.001  Mev/D 
HED  =  0  Mev/D 


Mev 


0.332  0.42 

0.340  0.58 


Source:  NDS  6-4-102  and  6-4-10r7 


Mev 

N.J. 

0.9060 

0.0100 

O.OlOO 

0,7960 

0.0090 

0.0090 

0.2770 

0,0085 

0.0085 

0.2110 

0.0090 

0.0090 

0.1664 

0,0080 

0.0080 

0.3083 

0.7200 

0.7060 

0.2958 

0.2900 

0.2840 

0.1240 

0.2060 

0.0940 

0.1167 

0.0580 

0.0310 

0.1116 

0.6500 

0.3000 

Total 

1.969 

1.460 

(many  less  than  0.01  ignored) 


Ej^  =  0.0519  Mev 

PH  -  1.969 
HPH  «  1.969 


68  Er  171 
7.5  hours 


N  E 

7  7 

Mev/D 

Mev 

«  M  « 

0.009 

0.493 

0.005 

-  .  - 

0.007 

0.528 

0.005 

"  •  •• 

0.002 

0.575 

0.038 

-  -  - 

0.002 

0.753 

0.004 

... 

0.001 

0.816 

0.004 

0.014 

O.21B 

1.065 

0.910 

0.006 

0.084 

1.370 

0.015 

0.056 

0.012 

1.490 

0.021 

0.027 

O.oo4 

0.350 

0.033 

0.453 

0.372 

Nj^Ej^  =>  0.0235 

ED  «  0.396  Mcv/D 
HED  «  0.396  Mev/D 


kl 


Sowrce  NDS  6-4-70  and  -78 


1.464 

0.005 

1.280 

0.o4o 

0.721 

0.180 

0.646 

0.020 

0.547 

0.030 

0.448 

0.290 

1.016 

0.020 

0.831 

0.090 

0.273 

0.030 

0.198 

0.530 

0.0993 

o.o4o 

0.917 

0.050 

0.732 

0.050 

0.817 

0.54o 

0.632 

0.l4o 

0.822 

o.i4o 

0.743 

0.110 

0.285 

0.012 

0.184 

0.210 

0.0798 

0.860 

capture  e~ 

-  -  _ 

Total 

.3387 

Ej^  =  0.0502  Mev 

=  -0633  Mev/D 
PH  =  3-847 
HPH  ^  3-847 


(Mev) _ 

Decays  by  E.C. 


0.005 

-  - 

.C073 

o.o4o 

.0512 

0.180 

.1298 

0.020 

*  * 

.0129 

0.030 

•  - 

.0164 

0.279 

0.011 

.1250 

0.020 

«  - 

.0203 

0.090 

-  « 

.0743 

0.030 

•  - 

.0082 

0.507 

0.023 

.1004 

0.040 

.0040 

0.050 

.  - 

.0459 

0.050 

.0366 

0.540 

.4412 

0.]40 

-  - 

.0885 

0.l40 

-  - 

.1151 

0.110 

.0817 

0.012 

-  - 

.0034 

0.175 

0.035 

.0322 

0.129 

0.191 

.0103 

_  _  - 

1.000 

2.587 

1.260 

1.4052 

ED  =  1.4635  Mev/D 
HED  =  1.4685  Mev/D 


Source: 


MBS  6-U-i^7  and  6-4-.91 


Mev _ 

0.0843  0.039 


0.054 


_ Mev/P 

0.149  0.003 


=  0.0536  Mev 
K 

0.010  Mev 

PH  =  0.24a 
HPH  »  0.093 


=  0.003 

N,E^  »  0.001 
L  L 

ED  =  0.007  Mev^ 
HEP  =»  0.006  Mev/P 


69  Tm  170 

127  days 


Mev _ 

0.882  0.24 

0.967  0.76 


Source:  NDS  6-4-103  and  6-4-111 


E 

hL _ 1 

0.06673 

Ej^  =  0.0536 

PH  =  0.02 
HPH  X  0.02 


_ MevA) 

0.02  -  -  - 


N^E^  «  0.001 
I\  K 

EP  =  0.001  Mev/p 
HEP  «  O.OCl  Mev/p 


Mev 


0.0300 

0.0965 


69  Tm  171 
1.9  years 


0.02 

0.98 


^3 


Source:  NDS  59-2-9^  ^  nd 
Nucl.  Phys.  ‘♦0, 

'r  »T 

Mev  _ _ 

0.0883  1*00 

*  0.0571  Mev 
K 

PH  -  1.0 
HPH  -  1.0 


59-2-98.  ‘.  t- 

2H 


0.088 


Fi-d-sen  and  B.  Herskind, 


_ Mev/^ 

0.91'  0.0078 

=»  0.0521 

ED  =  0.0599  Mev/D 
HEO  =  0.0599  Mev/D 


71  Lu  176in 
3.7  hours 


Mev 

1.1 


N 


1.0 


Source : 


NDS  59-3-99.  K  I.  . est,  Jv.,  L.  0.  Mp.  a  and 
R.  J.  Nagle,  Phys.  Rev.  124,  52?  (I96I) 


71  Lu  177 
6.75  days 


”7 

•  t 

7 

Mev 

1 

Mev/D 

Mev 

O.208U 

0.1130 

0.2497 

0.3213 

0.121 

0.239 

0.002 

0.002 

0.121 

0.0^5 

C  002 
O.OCte 

0.059 

0.0252 

0.0085 

0.0050 

0.0060 

0.175 

0.246 

0.383 

0.496 

0.123 

0.003 

0.119 

0.755 

Total 

0.364 

0.200 

0.059 

0.0348 

E„  -  0.0571  Mev 

Iv 

Vic- 

.0034 

PH  -  0.259 
KPH  •=  0.259 


ED  =  0.0382  Mev/D 
HED  =  0.0382  Mev/D 


Source:  J.  Valentin,  D. 

J.  Horen  and  J. 

M.  Hollander, 

72  Hf  173 

Nucl.  Phys.  31» 

353  (1962). 

24  hours 

E 

7 

«T 

”7 

V7 

'e  "b 

Mev 

Mev/D 

Mev 

0.0778 

0.001 

0.001 

M  « 

0.0001 

Decays  by  E.  C 

0.1236 

0.985 

0.835 

0.150 

0.1032 

0.1349 

0.112 

0.064 

0.048 

0.0086 

0.1396 

0.297 

O.llU 

0.183 

0.0159 

0.1618 

0.059 

0.054 

0.005 

0.00^ 

0.2967 

0.372 

0.366 

0.006 

0.1086 

0.3064 

0.058 

0.058 

^  - 

0.0178 

0.3111 

0.096 

0.096 

_  -  ^ 

0.0299 

0.3568 

0.005 

0-005 

.  -  * 

0.0018 

0.4223 

0.005 

0.005 

-  _  ^ 

0.0021 

0.8977 

0.019 

0.019 

_  -  _ 

0.0171 

capture  e 

-  -  - 

-  -  •* 

1.000 

“  -  - 

Total 

2.009 

1.617 

1.392 

0.3138 

Ej^  «  0.0553 

Mev 

Vk' 

0.0770 

PH  =  2.009  ED  =  0.3908  Mev/b 

HPH  =  2.009  HED  =  0.3908  Mev/D 


(Several  very  weak  7' a  ignored.) 


Source:  NDS  59-2-89  and  59-2-92 


Mev 

N  E 

7  7 

Mev/b 

0.08936 

0.031 

0.068 

0.0028 

0.11381 

0.003 

0.006 

0.0003 

0.22960 

0.006 

0.001 

0.0014 

0.34340 

0.769 

0.081 

0.2641 

0.43300 

0.012 

_  _  - 

0.0052 

capture  e 

-  -  - 

1.000 

-  -  - 

Total 

0.821 

1.156 

0.2738 

\  =  0.0553 

Mev 

Vk 

=  0.0639 

PH  =  1.977 

ED  = 

0.3577  Mev/D 

HPH  =  1.977 

HED  = 

0.3377  Mev/D 

Mev 


72  Hf  175 
70  days 


Decays  by  E.  C. 


45 


72  Hf  iSOn 
5,5  hours 


iBOKfiric  Transition 


46 


Source:  NDS  60-2-110  72  Hf  l8l 

45  day 


E 

7 

Mev 

”r 

Vr 

Mev/D 

h 

Mev 

"e 

0.3476 

O.OOi 

^  « 

0.0003 

0.065 

0.003 

0.3423 

0.001 

» 

0.0003 

0.340 

0.010 

0.2590 

0.002 

- 

0.0005 

0.4o4 

o.o4o 

0.6990 

0.010 

-  - 

0.0070 

0.4o8 

0.920 

0.2170 

0.005 

. 

0.0011 

0.550 

o.ceo 

0.6190 

0.0004 

«  •  « 

0.0002 

0.1369 

0.04l 

. 

0.0056 

0.6155 

0.003 

•  -  . 

0.0018 

0.1330 

0.650 

0.210 

0.0865 

0.4820 

0.800 

0.019 

0.3856 

0.4760 

0.020 

_  _  _ 

0.0095 

0.3458 

0.l40 

-  - 

0.0484 

0.1361 

0.050 

0.100 

0.0068 

0.0063 

0.020 

-  -  _ 

0.0001 

Total 

1.743 

0.329 

0.5537 

=  0.0571  Mev 

N„E,,  = 

:  0.0188 

pft  =  2.072 

ED  =  0.5725  Mev/D 

HPH  =  2.072 

HED  = 

0.5725  Mev/D 

Source:  NDS  60-1-117  and  -121,  and  C.  J.  Gallagher,  Jr.,  73  Ta  l80m 
M-  Jjlirgensen  and  0.  Skilbreid,  Nucl.  Phys.  33 >  285  8.15  hour 

(1962) . 


Mev 


N. 


N, 


K 


N  E 
7  7 


PH  =  1.019 
HPH  =  1.019 


ED  =  0.061  Mev/D 
HED  =  0.061  Mev/D 


Mev 


0.102 

0.007 

0.006 

Tw)  0.0007 

0.606 

0.093 

0.068 

0.068 

(Hf)  0.0063 

0.705 

capture 

e-  -  _  _ 

o.8ro 

(Hf) - 

Total 

0.075 

0.944 

O.OC70 

Ejj(W)  = 

0.0607  Mev 

0.0004 

EK(Hf)  = 

=  0.0571  Mev 

«K®K  = 

0.0536 

"0 


0.032 

0.098 
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Source:  NDS  60-1-126  ard  -132 


73  Ta  l82m 
l6  min 


E 

7 

Mev/D 

Mev 

0.356 

0.042 

0.008 

0.03*^ 

0.0028 

Isomeric 

0.184 

0.958 

0.551 

0.4c7 

0.1014 

transition 

0.319 

0.074 

0.067 

O.OC37 

0.0214 

0.172 

0.884 

0.505 

0.379 

0.0869 

0.147 

0.926 

0.463 

0.463 

0.0681 

Total  2.884 

=  0.0589  Mev 

PH  =  2.884 

HPH  =  2,884 

1.594  1.290 

=  O.C760 

ED  =  0.3566  Mev/D 

HED  =  0.3566  Mev/D 

0.2806 

48 


Source: 


NDS  6O-I-I26  and  60-1-137 


73  Ta  182 
115  days 


Mev 

0T26II 

0.6800 

0.074 

0.220 

0.1300 

0.130 

0.1'’9 

0.0700 

0.055 

0.066 

0.1000 

0.026 

0.198 

o.o4oo 

0.034 

0.156 

0.0400 

o.o4o 

0.114 

0.0600 

0.020 

0.116 

0.0200 

0-020 

1.375 

o.oo4o 

o.oo4 

1.273 

0.0019 

0.002 

0.152 

0.0090 

0.006 

0.085 

0.1400 

0.042 

1.231 

0.1100 

0.110 

1.003 

0.0300 

0.030 

1.289 

0.0160 

0.016 

1.189 

0.1500 

0.004 

0.960 

0.0080 

0.008 

0.0677 

0.3400 

0.266 

1.254 

0.0200 

0.020 

1.155 

0.0100 

-  -  - 

0.927 

0.0090 

0.009 

1.222 

0.2800 

0.013 

1.122 

0.3300 

0.010 

0.229 

0.0800 

0.070 

0.100 

0.5600 

0.280 

Total 

2.6380 

1.289 

"k  Vr  "b 


Mev/D 

Mev 

o.ooS 

0.0195 

0.180 

0.38 

0.0286 

0.250 

0.C5 

0.015 

0.0098 

0.330 

0.02 

w  w 

0.0017 

0.363 

0.20 

0.006 

0.0067 

0.443 

0.23 

0.0062 

0.480 

0.04 

o.o4o 

0.0023 

0.514 

0.08 

-  —  » 

0.0023 

•  —  «- 

0.0055 

0.0025 

0.003 

0.0009 

0.0036 

••••«» 

0.1354 

» 

0.0301 

<«  «■> 

0.0206 

0.146 

0.0048 

m  m  ^ 

0.0077 

•  « 

0.0180 

-  •  • 

0.0251 

0.010 

-  - 

— 

0.0083 

0.267 

0.0159 

0.320 

0.0112 

0.010 

0 .0160 

0.280 

0.0280 

1.103 

0.41C7 

E„  =  0.0607  Mev 
PH  =  2.392 
HPH  =  2.392 


NrEk  =  0.0670 

ED  =  0.4777  Mev/D 
HED  =  0.4777  Mev/D 


Source;  A.  H.  Jr.,  and  F.  Boehm,  Phys-  Rev.  122,  1564  (1961)  74  W  18I 

145  Day 


Mev 

0.1525 

0.0011 

0.0005 

0.0006 

0.13625 

0.0007 

0.0003 

0.0004 

0.00625 

0.3500 

_  _  _  _ 

*  - 

captixre  e“ 

_  -  - 

-  -  - 

1.0000 

Total 

7r35i8 

0.75568 

T:o5I5 

Mev/D  Mev _ 

0.0001  Decays  by 
-  E.::. 


Ey  =  0.0589  Mev 

PH  =  1.0018 
HPH  =  1.0018 


=  0.0590 

ED  =  0.0591  Mev/D 
HED  =  0.0591  Mev/D 


Source;  K.  Maak  BisRard,  K.  Olesen  and  P.  Cistergard, 
Nucl.  Phys.  33,  126  (1962). 


74  W  1&7 
24  hour 


Mev 

0.072 

0.107 

0.114 

0.134 

0.206 

0.239 

0.246 

0.479 

0.511 

0.552 

0.618 

0.625 

0.686 

0.773 

0.867 


Total 


0.1470 

0.0005 

0.0011 

0.1190 

0.0015 

0.0010 

0.0016 

0.3039 

0.0079 

0.0639 

0.0785 

0.0130 

0.3526 

0.0492 

0.0047 

1.1454 


0.0626  Mev 


0.1540 

0.0014 

0.003.1 

0.2120 

O.OOlto 

0.0004 

0.0005 

0.0061 

0.0002 

0.0004 

0,0025 

0,0014 

0.0006 

0.0001 

0.3874 


Mcv/D 

0.0106 

0.0001 

0.0001 

0.0159 

0.0003 

0.0002 

0.0004 

0.1456 

0.0040 

0.0353 

0.01>85 

0.0081 

0.2419 

0.0380 

0.004i 

C.5531 


PH  =  1.533 
}[PH  1.533 


Nj^j^  =  0.0243 

ED  0.5774  Mev/D 
HEP  -  0,5774  Mev/D 


Mev 

0.325 

0.625 

1.329 
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Source: 


75  Re  l84 
50  days 


K.  M.  Bisgard,  C.  S.  Cook,  P.  Horskj^J  and  A.  B.  Knutsen, 
Nucl.  Phys.  4l,  32  ilS^3)>  and  NDS  60-l-l42  and  -l48. 


"7 

Mev 

N  E 

7  7 

Mev/D 

Mev 

0.330 

0.003 

0.X3 

0.0010 

Decays  by 

0.230 

0.004 

0.004  -  -  - 

0.0009 

E.C. 

0.250 

0.008 

0.008  -  -  - 

0.0020 

0.895 

0.190 

0.190  -  -  - 

0.1701 

0.642 

0.005 

0.005  -  -  - 

0.0032 

0.904 

0.400 

0.400  -  -  - 

0.3616 

0.793 

0.400 

0.396  0.004 

0.3140 

0.540 

0.006 

0.006  -  -  - 

0.0032 

0.253 

0.042 

0.037  0.005 

0.0094 

0.111 

0.600 

0.151  0.151 

0.0168 

capture  < 

3**  •m  ^  ^ 

-  1.000 

-  -  - 

Total 

1.55t5 

r:^  T7IS5 

Ej^  =  0.06C7 

=  0.0704 

PH  =  2.380 

ED  =  0.9526  Mev/D 

HPH  =  2.360 

KED  =  0.9526  Mev/D 

Source:  BBS  59-5-132  and  -134 


75  Re  186 
90  hours 


E 

7 

Mev 

^T 

“r 

N  E 

7  7 

Mev/D 

% 

Mev 

"3 

0.122 

0.0383 

0.6343 

0.0040  (Wj  0.0042 

0.34 

0.069 

0.768 

0.0003 

0.0003 

.  -  - 

0.0002 

0.934 

0.231 

0.631 

0.0004 

0.0004 

•  -  - 

0.0003 

1.071 

0.73 

0.137 

1.0000 

0.4348 

0.1739  (Os)  0.0596 

capture 

e-  _  _  _ 

_  _  _ 

0.0383  (w)  -  -  - 

Total 

1.0390 

0.4698 

0.2162 

0.0643 

E„{W)  = 

0.0607  Mev 

Vk  = 

0.0026 

Ej^(Os)  = 

=  0.0645  Mev 

0.0112 

PH  =  0.686 
HPH  =  0.686 


ED  =  0.0781  Mev/D 
HED  =  0.0781  Mev/D 


I 

i 
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Source;  R.  Hardell  and  S.  Nilsson 
Nucl.  Phys.  39»  286  (I96?) 


O.06U 


0.333 


0.667 


Vr 

Mev/D 

0.0213 


75  Re  188m 
18.7  min 


Isomeric  Transition 


Ejj  =  0.0626  Mev 

PH  =  1.0 
HPH  =  1.0 


=  0.04l8 

ED  =  0.0631  Mev/D 
HED  =  0.063LMev/D 


Source;  NDS  59-3-119  and  59-3-123 


75  Re  188 
17  hour 


0.155 

0.478 

0.633 

0.828 

0.931 

Total 


0.200 

0.010 

0.015 

0.005 

0.006 

0.236 

=  0.0645  Mev 


PH  =  0.236 
HPH  =  0.236 


_ Mev/D 

0.U6  0.084  0.0180 

0.010  0.0048 

0.015  0.0095 

0.005  0.004l 

0.006  -  -  -  0.0056 

0.152  0.084  0.0420 

=  0.0054 

ED  =  0.0474  Mev/D 
HED  =  0.0474  Mev/D 


0.16  0.0004 
0.18  0.0004 
0.35  0.0010 

0.66  0.0040 
0.81  0.0010 

1.03  o.oo4o 

1.48  0.0100 
1.96  0.2000 
2.116  0.7800 
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Source:  NDS  5-3-3  and  5-3-7 


76  Os  190m 
10  min. 


E 

7 

Ny 

”7®7 

'b 

"b 

Mev 

Mev/D 

Mev 

O.O36U 

l.OO 

«».•••• 

1.00 

^  w  •• 

Isomeric 

0.1870 

0.88 

0.74 

0.14 

0.1384 

Transition 

0.3610 

0.92 

0.88 

o.o4 

0.3177 

0.5000 

1.00 

0.98 

0.02 

0.4900 

O.61U0 

0.91 

0.90 

0.01 

0.5526 

Total 

4.71 

3.50 

1.21 

1.4987 

=  0.0645 

Iv 

Mev 

N  E„ 
K  K 

«  o.a78o 

PH  e  4.71 

ED  » 

1.577  Mev/D 

HPH  =  4.71 

HED  = 

=  1.577  Mev/D 

Source:  NDS 

5-3-17 

76 

Os  191 

15 

days 

E 

Nv 

E„ 

7 

T 

7 

K 

7  7 

P 

P 

(Mev) 

(Mev/D) 

(Mev) 

c  1867 

0.001 

0.001 

.0002 

0.123 

0.001 

0.042 

0.999 

-  _  . 

-  - 

-  _  _ 

0.139 

0.999 

0.1294 

0.999 

0.250 

0.749 

.O32U 

0.047 

-  -  - 

_  -  - 

... 

-  -  - 

0.0823 

-  -  - 

_  -  _ 

-  -  - 

-  -  - 

Total 

1.999 

0.251 

0.749 

70326 

E„  =  0.0645  Mev 

K 

'  .OJ»83  Mev/D 

PH  --  1.000 

ED  -  . 

.0809  Mev/D 

HPH  =  1.000 

HKD  - 

.0809  Mev/D 
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Source;  NDS  61-3-9F  7^  Os  193 

32  hours 


(Mev) 

"7 

Vr 

(Mev/D) 

(Mev) 

0,299 

0.004 

0.004 

.0012 

0.52 

0.008 

0.251 

0.004 

0.003 

0.001 

.0008 

0.57 

0.032 

0.559 

0.022 

0.021 

0.001 

.0117 

0.67 

0.074 

0.468 

0.003 

0.003 

-  - 

.0014 

0.77 

0.004 

0.460 

0.04l 

0.038 

0.003 

.0175 

0.82 

0.004 

0.278 

0.006 

0.006 

-  - 

.0017 

0.85 

0.010 

0.196 

0.001 

0.001 

-  - 

.0002 

0.88 

0.013 

0.388 

0.016 

0.014 

0.001 

.0054 

0.99 

0.087 

0.322 

0.017 

0.016 

0.001 

.0052 

1.059 

0.064 

0.362 

0.006 

0.005 

-  - 

.0018 

1.132 

0.700 

0.289 

0.003 

0.003 

-  - 

.0009 

0.314 

0.003 

0.003 

-  - 

.0009 

0.243 

0.002 

0.002 

-  - 

.0005 

0.117 

0.003 

0.002 

0.001 

.0004 

0.281 

0.016 

0.013 

0.003 

.0037 

0.248 

0.003 

0.003 

~  - 

.00C7 

0.107 

0.010 

0.003 

-  - 

.0003 

0.139 

0.012 

0.005 

0.006 

.0007 

0.073 

0.085 

-  - 

^  - 

- 

Total 

0.257 

07175 

0.017 

.0550 

Ej^  =  0.0645 

Mev 

■  0.0011  Mev/D 

PH  =  .162 

ED  =  0.0561  Mev/D 

HPH  =  .162 

HED  =• 

0.0561  Mev/D 
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BS.J3; 


Source;  NDS  5-3-3  and  5-3-9 


E 

7 

Mev 

Ny 

"7 

".K 

N  E 

7  7 

Mev/D 

1.330 

0.005 

0.005 

0.0067 

0.197 

0.070 

0.05c 

0.020 

0.0099 

0.725 

0.039 

0.039 

_  _ 

0.0283 

0.518 

0.270 

0.?70 

-  - 

0.1399 

0.295 

0.082 

0.082 

-  _ 

0.0242 

1.020 

0.028 

0.028 

-  .  _ 

0.0286 

0.827 

0.040 

0.040 

-  -  - 

0.0331 

0.224 

0.052 

0.052 

_  _  _ 

0.0116 

0.604 

0.320 

0.317 

0.003 

0.1915 

0.407 

0.270 

0.263 

0.007 

0.1070 

0.206 

o.o4o 

0.040 

-  -  - 

0.0082 

0.767 

0.020 

0.020 

-  .  - 

0.0153 

0.397 

0.056 

0.056 

-  _  - 

0.0222 

0.199 

0.010 

0.007 

0.003 

0.0014 

0.569 

0.250 

0.247 

0.003 

0.1405 

0.198 

0.030 

0.021 

0.009 

0.0042 

0.557 

0.280 

0.276 

0.004 

0.1537 

0.371 

0.230 

0,222 

0.008 

0.0824 

0.361 

0.150 

0.144 

0.006 

0.0520 

0.187 

0.720 

0.976 

0.144 

0.1077 

capture  e 

-  -  - 

- 

1.000 

_  _  _ 

Total 

2.962 

2.755 

1.207 

1.1684 

E„  =  0.0645  Mev 

PH  =  3.962 
HPH  =  3.962 


Nj^j^  =  0.0779 

H)  =  1.246  Mev/D 
HED  =  1.246  Mev/D 


Mev 


77  Ir  190 
12  days 


Decays  by  E.  C. 
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Source:  NDS  5-3-33  and  5-3-HU 


77  Ir  192ni2 
650  year 


Ey 

Mev 


O.lbl 


1.0 


N. 


=  0.0664  Mev 

PH  =  1.0 
HPH  =  1.0 


O.OB 

0.06il 


ED  =  0.0740  Mev/D 
HED  =  0.0740  Mev/D 


NyEy 

Mev/P 


0.92  0.0129 


Mev 


'0 


Isomeric  Transition 


SOURCE:  NDS  5-3-33  and  5-3-37  to  4l 


77  Ir  192 
7*+  day 


E 

7 

Mev 

"7 

Mev/D 

^0 

Mev 

0.4B47 

0.030 

0.029 

o.ooi'^s  o.bi4i 

.C72 

0.2013 

0.007 

0.006 

O.OOlOs  0.0012 

.095 

0.3744 

0.006 

0.006 

-  -  -  0.0022 

.24 

0.4891 

0.004 

0.004 

-  -  -  0.0020 

•535 

0.2834 

0.004 

0.004 

-  -  -  0.0011 

.669 

0.2057 

0.038 

0.038 

-  0.0078 

0.885 

0.004 

0.004 

-  -  -  0.0035 

0.5886 

0.048 

0.047 

O.OOlPt  0.0277 

0.417 

0.014 

0.014 

-  -  -  0.0058 

0.282 

0.010 

0.010 

-  0.0028 

0 .6044 

0.093 

0.091 

0.002Pt  0.0550 

0.3084 

0.030 

0.028 

0.002?"^  0.0086 

0.1363 

0.018 

0.018 

-  -  -  0.0025 

0.4680 

0.480 

0,471 

0.00^  0.2204 

0.173 

0.012 

0.012 

-  0.0021 

0.6124 

0.063 

0.062 

o.oolPt  0.0380 

0.2959 

0.290 

0.282 

O.OOBPt  0.0834 

0.3165 

0.800 

0.759 

0.04lPt  0.2402 

capture  e- 

_  -  . 

_  _  _ 

O.043OS  _  _  . 

Total  1.951 

Ej^(Os)  =  0.0645  Mev 

Ej^(Pt)  =■  0.0684  Mev 

PH  =  1.994 

HPH  =  1.994 

1.885  0.109  0.7184 

Nj^j^  =  0.0029 
=  0.0044 

ED  =  0.72?f  Mev/D 

HED  =  0.7257  Mev/D 

N^ 


.076 
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Source:  NDS  61-3-97  and  61-3-103 


77  Ir  193m 
12  days 


7 

Mev _ 

0.0802 

PH  =1.0 
HPH  =  1.0 


ED  =  0.0802  Mev/D 
HED  =  0.0802  Mev/D 


Source:  NDS  61-4-65  and  61-4-70  and  -71 


7  7  P  P 

Mev/P  _ Mev _ _ 

0.0802  Isomeric  Transition 


77  Ir  194 
19  hours 


0.293 

0.3285 

0.6453 

0.9389 

1.1513 

Total 


0.069 

0.330 

0.027 

0.015 

0.016 

0.497 


0.065 

0.330 

0.027 

0.015 

0.016 

0.453 


0.004 


0  .004 


Mev/P 

0.0190 

0.1084 

0.0174 

0.0141 

0.0184 

0.1773 


(Several  weak  gammas  are  not 
accounted  for.) 

,  =  .0684  Mev  ED  =  .1776  Mev/D 


0.438 

0.725 

0.756 

0.969 

1.6l4 

1.908 

2.236 

Many  others 


PH  =  .457 
HPH  .457 


IHED  =  1776  Mev/D 


0.01] 5 

0.0107 

0.0166 

0.04l6 

0.0306 

0.2050 

0.6600 

0.01 


tfcin-y  ^ 


SOURCE:  NDS  5-3-16  and  5-3-24 


78  ?t  191 

3  days 


E,  N,  N^E^  Ep  1.3 


Mev _ _ Mev/P  Mev 


676955  o7o4li 

Q.QZZO 

O.obbU  Decays  by  E.  C. 

0.1294  0.044 

0.0220 

0.0028 

0.175 

0.0255 

0.0045 

0.269  -  -  - 

0.0072 

0.0019 

0.360  -  -  - 

0.0867 

0.0312 

0.410  -  -  - 

0.0510 

0.0209 

0.457  - 

0.0193 

0.0088 

0.539  -  -  •• 

0.1734 

0.0935 

0.624  -  -  - 

0.0182 

0.0114 

capture  1 .0 

_  -  - 

-  -  _ 

Total  1 .044 

0.4120 

0.1758 

(Several  weak  ganmas 

and  some 

L  X-rays  are  not  accounted 

for.) 

Ej^  =  0.0664  Mev,  Nj^j^  ^ 

PH  =  1.456 

HPH  =  1.456 

-  0.0693 

ED  =  0.2451  Mev/D 

HED  =  0.2451  Mev/D 
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SOURCE:  NDS  61-3-97  and  6l-3- 


®7  ”t  ”k 

Mev _ 

0.1355  1-00  1.00 

0.0127  1.00  -  - 

Total  2.00  1.00 

Ej^  =  0.0684  Mev 

PH  =  2.00 
HPH  =  1.00 


78  Pt  193m 
4.4  days 


N,  NyEy  Ep  Hp 

_ _ Mev/P  Mev _ 

-  -  -  _  -  Isomeric  Transition 

1.00  0.0127 

1.00  0.0127 

Nj^  =  0.0684 

ED  =  0.0811  Mev/P 
HEP  =  0.0684  Mev/p 
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Source;  NDS  61-U-92 


(Mev) _ 

0.130  1.00 

0.0988  0.90 

0.129  0.10 

0.0308  0.90 

Total  5T|o 

=  O.O68U  Mev 
PH  2.30 
HPH  -  2.30 


61-1»-98 


78  Pt  195m 
4.1  days 


"r  "k  Vr  “b 

_ (Mev/P)  (Mev) _ 

0.812  0.188  0.1056  Isomeric  Transition 

0.090  0.810  0.0089 

0.100  -  0.0129 

0.300  -  0.0092 

1.302  oT^  0.1366 

=  0.0683 

ED  =  0.2049  Mev/D 
HEP  r.  0.2049  Mev/D 
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Source;  NDS  5-1-17  and  5-1-21 


78  Pt  197 
20  hours 


"r 

«T 

"7 

Vr 

"p 

(Mev) 

(MevA>) 

(Mev) 

0.0773 

1.00 

0.227 

0.0175 

0.468 

0.01 

0.191 

0.09 

0.028 

0.062 

0.0053 

0.479 

0.09 

0.279 

0.01 

o.o;o 

D^5 

0.0028 

0.670 

0.90 

Total 

TTID 

CT.’oSy 

0:0256 

E„  =  O.O70U  Mev 

Nj^j^  =  0.0044 

PH  =  0.327 

ED  =  0.030  Mev/D 

HPH  =  0.327 

HED  =  0.030  Mev/D 

& 


Source;  NDS  5-: 

and  5 -3“ 58 

78  Pt  199in 
l4  sec 

E 

7 

(Mev) 

"7 

N  E 

7  7 

(Mev/D) 

(Mev) 

0.032 

0.393 

Total 

bib  b 

0.048 

0.920 

0T968 

0.080 

O.ObO 

0.0015 

0.3616 

0.3631 

Isomeric 

Transition 

E  0.068U  Mev 

PH  =  1.0U8 

HPH  =  1.01+8 

-  0.0055 

ED  -  0.3686  Mev/D 

HED  -  0.3686  Mev/D 
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Source;  NDS  5-2-29  and  5-2- 


Mev) 


0.1749 

1.00 

-  - 

0.3162 

0.08 

0.08 

0.2885 

0.07 

0.07 

0.1478 

0.85 

0.28 

0.1882 

0.65 

0.21 

0.1683 

0.18 

0.05 

0.1377 

0.03 

-  - 

0.0505 

0.01 

-  - 

0.0307 

0.09 

-  - 

0 .0199 

0.20 

0.13 

0.0846 

1.00 

0.06 

Total 

4.18 

0.88 

E  =  O.OrZOU  Mev 
PH  =  1.91 
}tPH  =  1.78 


79  Au  196111 
9.7  hr 


Vr 

(Mev/D) 

(Mev) 

0.32 

• 

Isomeric  Transition 

_  ~ 

0.025 

-  > 

0.020 

0.21 

0.041 

0.36 

0.040 

0.11 

0.008 

0.03 

-  -  - 

-  - 

0.003 

-  - 

0.005 

1  03 

0.142 

NkEk  =  0.073 

ED  =  0.215  Mev 
HED  =  0.212  Mev 
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Source; 


NDS  5-2-28  and  5-2-37  and  38 


79  Au  196 
6.18  days 


"7 

(Mev) 

^T 

“7 

N  E 

7  7 

(Mev/D) 

(5735?? 

■b.9'4 

0.90 

0Tb5 

0.3201 

0.3330 

0.27 

0.26 

0.01 

0.0866 

0.4261 

0.06 

0.06 

-  - 

0.0256 

capture  e“ 

_  _ 

-  - 

0.94 

-  -  - 

Total 

1.27 

1.22 

0.99 

o.'4323 

(Several  weak  gairanaa  not 

accounted  for) 

Ej^  =  0.0684 

Mev 

=  0.0677 

PH  =  2.21 

ED  = 

0.409  Mev/D 

HPH  =  2.21 

HED  = 

:  0.499  Mev/D 

(M(!v) 

0.259  0.'^ 


Source;  NDS  5-2-48,  5-2-54  and  55 


"7 
(Mev) 


1.08r 

0.675 

0,4ll8 

Total 


N. 


0.0018 

0.0082 

0,9982 


1.0082 

E.,  =  0.0725  Mev 

1.008 
=  1.008 


0.0018 

0.0082 

0.9710 

O.^lb 


0.0272 


(Mev/D). 


PH  = 
IIPH 


0.0020 

0.0055 

0.3999 

o.4o74 

0.0020 


79  Au  198 

2.7  days 


E 


0 

(Mev) 


0.287 

0.962 


0.01 

0.99 


0.0272 

Vk 

ED  =  0.4094  Mev/D 
HED  =  0.4094  Mev/D 


Source;  ND3  5-3-55 


0.1583  0.753 

0.2082  0.177 

Ttotjil  o79^ 


^  0.0725  Mev 

Iv 

PH  0,93 
!{PH  «  0.93 


5-3-59 


79  Au  199 
3.15  days 


N„  N„  N^K 

7  K  7  y 

_ _ (Mev/P) 


0.58  0.17  0.0918 

0.10  0.08  0.0208 

^  05  0125 

«  0.0181 

ED  =  0.1307  Mev/D 
HED  0.1307  Mev/D 


0.251  0.23 

0.302  0.70 
O.U60  0.76 
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Source:  NDS  5-1-17  and  5-1-^ 


0.130  0.035  0.032 

0.879  0.035  0.023 

0.165  0.965  0.003 

0.134  0.965  0.311 

capture  e“  -  -  -  -  -  - 

Total  2.000  0.369 


=  0.0725  Mev 

PH  =  .853 
HPH  =  .853 


Isomeric  Transition 
and  E .  C . 


0.003  .0042 

0.012  .0064 

0,198  .0005 

0.248  .0417 

Q-035 

0.484  .0528 

=  .0351  Mev/D 

ED  =  .0879  Mev/D 
HED  =  .08f9  Mev/D 
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Source;  NDS  5-1-17  and  5-1-26 


80  Hg  19r 
65  hours 


(Mev) 

”1 

"r 

V7 

(Mev/D) 

"p  "p 
(Mev) 

0.191 

0.017 

0.006 

0.012 

.0011 

Decays  by  E.  G 

0.0773 

1.000 

0.233 

_ » - 

.0180 

capture  e" 

«  •  • 

.  « 

1.000 

Total 

rm 

T7SI5 

7oi5r 

E  «  0.0725  Mev 

=  .073*+  Mev/D 

PH  »  1.251 

ED  «  0.0925  Mev/D 

HPH  -=  1.251 

HED  «  0.0925  Mev/D 
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Source: 


NDS  5-2-92 


(Mev)  _ _ 

0.279  1.0  0.86  O.lU 


(Mev/D) 

0.240 


Ej^  =  0.0746 

PH  =  1.0 
HPH  =1.0 


=  0.0104 

ED  =  0.250  Mev/D 
HED  =  0.250 


80  Hg  203 
47  days 


E, 


N, 


P 

(Mev) 


0.212  1.0 
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Source:  NDS  5-2-92  and  5-2-98 


82  Pb  203 
52  hovers 


(Mev) 

N  E 

7  7 

(Mev/D) 

(Mev) 

0.680 

0.401 

0.279 

capture  e“ 

0.008 

0.045 

0.990 

0.008 

0.039 

0.853 

0.006 

0.137 

1.0 

0.0054 

0.0156 

0.2380 

Decays  by  E.  C 

Total 

1.^3 

0.900 

TTI43 

0.2590 

Ej^  =  0.0746 

Mev 

0.0853 

PH  =  2.0^3  ED  =  0.3^U3  Mev/D 

HPH  =  2.OU3  HED  =  0.3443  Mev/D 


Source:  NDS  5-1-36  and  5-1-41 


82  Pb  204in 
67  min 


"7 

(Mev) 

^T 

N  B 

7  7 

(Mev/D) 

(Mev) 

0.912 

1.0 

0.95 

0.05 

0.8664 

Isomeric  Transition 

0.375 

1.0 

0.96 

o.o4 

0.3600 

0.899 

1.0 

0.99 

0.01 

0.8900 

Total 

3.0 

2.90 

0.10 

2.1164 

Ej^  =  0.0767  Mev  ^  0.0077 

PH  =  3.0  ED  =  2.124  Mev/D 

HPH  =  3 .0  HED=  2 .124  Mev/D 
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Source:  J.  0.  Rnsmussen,  F.  L.  Canavnn  and  J.  M.  Hollander, 
Phys.  Rev.  107,  lUl  (1957)- 


92  U  237 
6.75  days 


(Mev) 

^L1 

«L2  ^3 

«M 

0.060  0.360 

• 

0.075 

0.149  0.o47 

0.085  0.021 

0.065  0.023 

-  « 

0.003 

0.003  0.003 

-  -  -  0.001 

0.165  0.036 

0.005 

0.002 

0.013  0.006 

0.005  0.006 

0.208  0.240 

0.620 

0.108 

0.014  0.001 

0.022  0.050 

0.234  -  -  - 

0.001 

-  -  - 

»  -  - 

0.267  -  -  - 

0.005 

0.002 

-  -  - 

0.332  0.014 

-  ^  * 

-  -  * 

0.005 

0.335  0.002 

-  -  * 

-  -  ^ 

0.001 

0.368  -  -  - 

-  -  - 

0.371  -  -  - 

_  -  - 

Total  075 

0:^ 

0.190 

O.1T9  O.O^jT 

o.ii2  o.oB4 

Ej^  =  0.103  Mev 

=  0.065 

E^-  =  0.022 

Mev 

N^,E^,  =  0.004 

IfJ. 

LI  LI 

Ej2  =  0.022 

Mev 

^I2®L2  " 

E--  =  0.018 

Mev 

N,»E,-  =  0.001 

L3 

L3  L3 

Ej^  =  0.006 

Mev 

%  =  0.001 

PH  1.844 

ED  ^  0.159  Mev/D 

HPH  =  1.675 

HED  0.157  Mev/D 

(Mev) 

0.248 


N, 


P 


0.960 


Source:  C.  F.  Miller,  USNRDL-TR-I60,  (19?7). 


(Mev) _ 

0.074  0.830  -  - 

E.  =  0.022 
If 

PH  =  1.000 
HPH  =  1.000 


”l  Vr  ”p 

_  (Mev) 

0.170  0.062  1.210 

=  0.004 

ED  0.066  Mev/D 
HED  -  0.066  Mev/D 


92  u  239 

23.5  Min. 


1.000 


Source:  M.  E.  Bunker,  et  al. 

Phys.  Rev.  Il67"in5  (1959)* 


92  U  2U0 
l4.1  hrs. 


(Mev) _ 

0.044  0.063  0.188  0.003 


(Mev) 

0.320 


■'9 

0.250 


Ej^  =  0.022 

PH  =  0.251 
HPH  =  0.251 


Nj^Ej^  =  0.004 

ED  «  0.007  Mev/D 
HED  =  0.0C7  Mev/D 


Source:  J.  Borggreen,  0.  B.  Nielsen  and  H.  Nordby 
Nucl.  Phys.  29,  515  (1962). 


93  NP  238 
2.1  Days 


^7  ^L1  +  I£  ”13  **M  ”n  **7®7  ^ 

(Mev) _ _  (Mc^) _ 


0.044  -  -  -  -  0.i45 
1.010  -  -  -  -  0.019 

0.885  0.009  . 

0.925  0.025  . 

0.986  0.241  0.003  0.001 
1.030  0.174  0.002  0.001 

Total  0  .449  STo55  0356 


0.106  0.175  0.036  -  -  1.240  0.580 

0.009  0.010  0.002  -  -  0.260  0.420 

0.008 
0.023 

.  0.238 

.  0.180 

(m5  085  058  oni45 


E^  =  0.106  Mev 

Nj^j^  =  0.001 

+  12  AVG  =  0.022 Mev 

N  E 

”L1  +  12  U.  +  L2 

Ej^2  =  0.018  Mev 

«L3®L3  = 

Ej^  =  0.006  Mev 

Ejj  =  0.002  Mev 

=  0.0001 

PH  =  0.958 

ED  =  0.4^7  Mev/D 

HPH  =  0.620 

HED  =  0.454  Mev/D 
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Source:  C.  F.  Miller,  USNRDL-1 
R.  D.  Connor  and  I.  L. 
Pro.  Phys.  Soc.  (Londc 


S  ", 

(Mev) 


0.045 

0.o49 

0.051 

0.061 

0.068 

0.106 

0.182 

0.210 

0.226 

0.228 

0.255 

0.273 

0.278 

0.286 

0.316 

0.335 


0.001 

0.001 

0.001 

0.059 

0.002 

0.314 

0.005 

0.029 

0.001 

0.083 

0.022 

0.008 

0.133 

0.012 

0.004 

0.021 

07696 


”K  ”L  +  M 

-  -  0.046 

-  -  0.079 

-  -  0.213 

-  -  0.002 

-  -  0.136 

-  -  0.072 

-  -  0.001 

0.080  0.026 
0.002  -  -  - 
0.187  0.055 
0.002  -  -  - 
0.012  0.003 
0.178  0.047 
0.025  0.010 

0.001  -  - 

0.48?  0.690 


=  0.106  Mev 

l\ 

E.  =  0.022  Mev 
L 

PH  =  1.873 
HPH  =  1.873 


93  Np  239 
56.0  hrs. 


"A  "p 

_  (Mev) _ 

0.713  0.065 
0.654  0.040 
0.437  0.480 

o.ooJt  0.393  0.135 

“  -  0.332  0.280 

0.033 
0.001 
0.006 


0.019 

0.006 

0.002 

0.037 

0.003 

0.001 

0.007 

0.119 


=  0.052 

N  E_  =  0.015 
L  L 

ED  ^  0.186  Mev/D 
HED  =  0.186  Mev/D 
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f 

i 


Source:  M.  E.  Bunker,  B.  J. 

J.  W.  Sterner  and  B. 

(1959) • 


Ny  EJ<y 


(Mev) 

0.260 

0.019 

0.001 

0.005 

0.304 

0.009 

-  . 

0.003 

0.554 

0.214 

0.002 

0.119 

0.5S7 

0.126 

0.001 

0.075 

0.758 

0.013 

-  -  - 

0.010 

0.816 

0.016 

•  - 

0.013 

0.820 

0.003 

-  •  - 

0.002 

0.898 

0.012 

-  -  - 

0.011 

0.936 

0.003 

-  -  - 

0.003 

0.942 

0.019 

-  -  - 

0.018 

1.490 

0.015 

^  *  - 

0.022 

1.530 

0.019 

-  -  _ 

0.029 

1.620 

0.007 

• 

0.011 

Ttotal 

o:^T5 

0T004 

07551 

Ej^  =  O.U79  Mev 

PH  »  O.U79 
HPH  =  O.U79 


y,  J.  D.  Knight  93  ITp  2Uo 

,  Phys.  Rev.  II6,  143  7-3  Min. 


2.100  0.520 
1.600  0.310 
1.300  0.100 
0.650  0.070 


Nj^  »  0.0004 

ED  =  0.321 
HED  «  0.321 
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Source;  F.  Asaro  and  I. 


Rev.  94,  381  (1954),  94  Pu  238 


and  D.  C. 
J.  Inorg. 

(?iev) 

Hoffman,  G.  P.  Ford  and  F.  0. 
Nucl.  Chem.  5,  6  (1957). 

N  N  N  E 

Lawrence,  86 

!^ev) 

0.099  0.0001 

-  -  0.0008  -  - 

Alpha  decay 

0.0438  0.0004 

0.2796  -  - 

5.352  0.0009 

Total  0.6665 

0.28o4 

5.452  0.28 

(Very  weak  0.150  Mev  gamma  observed.) 

5.495  0.72 

Ej^  =  0.017  Mev 

N-Et  =  0.0048 

ii  il 

PH  =  0.2809 

ED  =  0.0048 

HPH  =  0.0005 

HED  0 
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APEENDK  II 


EXPOSURE-RATE  MUETIPUERS 


The  following  list  gives  an  exposure-rate  multiplier  for  each  nuc¬ 
lide  contained  in  Appendix  I.  The  point  of  exposure  is  assumed  to  be 
3  feet  above  an  infinite  plane  uniformly  contaminated  with  the  nuclide 
in  question.  The  units  of  the  multiplier  are  roentgens -sec-cm^-hr"!- 
disintegrations"^.  The  multiplier  will  convert  nuclide  activities  in 
dislntegrations-sec'l-cm"^  to  exposure  rates  in  roentgens -hr ”1.  The 
figure  in  parentheses  indicates  the  nvonber  of  zeros  between  the  decimal 
point  and  the  first  significant  figure;  i.e.,  (6)297  is  to  be  read 
0.000000297  or  0.297x10-0. 
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Nuclide 

Half-life  Multiplier 

Nuclide 

Half-life  Multiplier 

Be  7 

53.4  d  (6)297 

Ag  106hi 

>  5  y 

[5)953 

Na  22 

2.6  y  ( 

[5)605 

Ag  108 

2,4  ra 

7)943 

Na  24 

15.0  h  ( 

[4)171 

Ag  109m 

39.0  s 

7)805 

A1  26 

7.4x105  y  ( 

5)812 

Ag  110m 

253  d 

4)137 

Si  31 

2.6  h  (8)422 

Ag  110 

24  s 

[6)175 

Cl  34m 

32.4  m 

[5)617 

Cd  107 

6.5  h 

[6)384 

Cl  30 

38  m 

5)642 

Cd  109 

470  d 

[6)106 

K  40 

1.27x109  y 

6)737 

Cd  H3m 

14  y 

[8)140 

K  42 

12.5  h 

[5)126 

In  113m 

1.7  h 

5)144 

Sc  44m 

2.4  d 

[5)127 

In  Il4m2 

2.5  s 

[6)798 

Sc  44 

3.9  h  (5)589 

In  Il4m3^ 

50  d 

[6)506 

Sc  46m 

20  s  (6)400 

In  114 

72  8 

7)248 

Sc  46 

84  d  (4U00 

Sn  113m 

27  m 

6)426 

Ti  45 

3.1  h  (8)923 

Sn  113 

118  d 

5)263 

*V  49 

330  d 

- 

Sb  120m 

5.8  d 

[4)123 

Cr  49 

42  m  (6)288 

Sb  120 

16  m 

[6)143 

Cr  51 

28  d  ( 

[6)160 

I  126 

13  d 

5)230 

Mn  54 

291  d  ( 

5)431 

Cs  132 

6.5  d 

[5)366 

Mn  56 

2.58  h  ( 

[5)872 

Pr  142 

19.3  h 

[6)283 

*Pe  55 

2.7  y 

- 

Eu  152m 

9.3  h 

'5)192 

Fe  59 

45  d  (5)580 

Eu  152 

13.0  y 

[5)580 

Co  57 

270  d  ( 

6)649 

Gd  153 

242  d 

6)617 

♦Co  58m 

9.0  h  ( 

6U20 

Tb  158 

150  y 

5)427 

Co  58 

71  d  (5)426 

Dy  159 

144  d 

6)337 

Co  60 

5.27  y  (4)119 

Ho  166m 

1200  y 

[5)874 

Ni  57 

36.5  h  (5)682 

Ho  166 

27  h  (6)110 

Ni  65 

2.5  h  (5)286 

♦Er  169 

9.3  d 

- 

Cu  64 

-  3  h  (7)377 

Er  171 

7.5  h  < 

[5)212 

Zn  63 

;3.4  m  1 

[6)508 

Ita  168 

86  d  1 

[5)764 

Zn  65 

r+5d  (5)267 

Ik  170 

127  d  1 

[7)390 

Zn  6901 

ll-  h  1 

[5)220 

♦Ik  171 

1.9  y  (8)532 

Zn  71in 

4  h  1 

[5)793 

Lu  176 

3.7  h  (6)333 

Zn  71 

2.45  m  1 

[6)650 

Lu  177 

6.75  d  (6)204 

As  74m 

8.0  s  (5)150 

Hf  173 

24  h  1 

5)210 

As  74 

18  d  (5)246 

Hf  175 

70  d  ( 

[5)176 

Y  88 

105  d 

[4)123 

Hf  l80ra 

5.5  h  \ 

[5)548 

Rh  102 

206  d 

5)299 

Hf  181 

45  d  ( 

[5)306 

Ag  10601 

8.3  d 

[4)139 

Ta  l80m 

8.15  h  ( 

[6)337 

Ag  106 

24  m 

5)278 

Ta  l82m 

16  m  ( 

[5)190 

Ag  107m 

44  s 

6)i4i 

Ta  182 

115  d  ( 

[5)241 

*A11  energies  less  than  75  Kev. 
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Nuclide 

Half-life  Multiplier 

w  181 

145  d  ( 

6)320 

w  187 

24  h  ( 

5)306 

Re  184 

50  d  ( 

5)488 

Re  186 

90  h  ( 

6)417 

♦Re  188m 

18.7  m 

6)319 

Re  188 

17  h  ( 

6)251 

Os  190m 
Os  191 

10  m  1 

15  d  1 

5) 839 

6) 413 

Os  193 

32  h  ( 

6)300 

*Ir  190m 

3.2  h  ( 

6)281 

Ir  190 

12  d  ( 

5)669 

Ir  192m2 

650  y  1 

16)362 

Ir  192 

74  d  1 

5)391 

Ir  193in 

12  d  i 

^  6)426 

Ir  194 

Pt  191 

19  h 

3  d 

;6)94o 

[5)133 

Pt  193m 

4,4  d 

(6)388 

Pt  195m 

4.1 

5)110 

Pt  197 

20  h 

6)163 

Pt  199® 

l4  s 

5)196 

Au  196a 

9.7  h 

(5)115 

Au  196 

6.18  d 

(5)270 

Au  198 

2.7  d 

5)224 

Au  199 

3.15  d 

(6)699 

Hg  197m 

24  h 

(6)455 

Hg  197 

65  h 

(6)482 

Hg  203 

47  d 

(5)134 

Pb  203 

52  h 

(5)182 

Pb  204m 

67  m 

(4)109 

u  237 

6.75  d 

(6)845 

♦u  239 

23.5  m 

(6)327 

U  240 

14.1  h 

(7)333 

Np  238 

2.1  d 

(5)227 

Np  239 

56.0  h 

(6)966 

Np  240 

7.3  m 

(5)165 

Pu  238 

86.4  y 

(7)299 

♦All  energies  less  than  75  Kev. 
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